Invitation for Bid
Formal

BID NO. 6-97648059

TITLE: Chiller Replacement
New Town Elementary School

PROCUREMENT

LEAD: Lynn Elms
UCPS Purchasing Department
facilitiesbids@ucps.k12.nc.us

BID/QUOTE SUBMITTAL

Sealed Bids will be received no later than 2:00 pm Est time on Thursday, April 23, 2026 at Union County Public Schools,
Facilities Department, 201 Venus St, Monroe, NC 28112. All sealed bids must be in an envelope marked with
Bid # 6-97648059, Attention: Lynn Elms.

Refer to Bidder’s checklist for documents required for bid submittal.

PREBID MEETING

Prebid will not be held.

Itis the sole responsibility of the Bidder, Contractor to familiarize themselves to all aspects of this project. Failure to meet
this requirement will not justify a change order.

COMMUNICATION

During the bid process, all communication relating to this bid shall be directed to the Procurement Lead identified above.
Failure to meet the requirement may consider your bid non-responsible.

All questions relating to this project shall be directed to the Procurement Lead identified above in the form of an email no later
than 4:00 pm, Wednesday, April 15, 2026. Please include the following in the subject line: “Bid# 6-97648059 Questions”.
Answers will be provided to all bidders in the form of an addendum which will be posted on UCPS website:
https://www.ucpsnc.org/about/purchasing-and-contracts and NC State website: https://evp.nc.gov/solicitations/?status=0
by 3:00 pm, Thursday, April 16, 2026.

DESCRIPTION OF PROJECT:

Union County Public Schools seeks formal bids for the above reference Project.

The Scope of Work is attached as Exhibit 1.



AWARD:

UCPS desires to promptly approve and sign a contract after a decision has been made to award. Company awarded the
contract is expected to promptly sign the contract in the form attached hereto as Attachment A. Any requested changes to
this contract form should be provided with your response.

UCPS reserves the right to award this project in a method considered to be most advantageous. This includes the right to
issue single award, multiple awards, or reject all bids. UCPS is not required to award a contract.

REQUIREMENTS:

HUB PARTICIPATION

Pursuant to North Carolina General Statue G.S. 143-48, it is UCPS policy to encourage and promote the use of small,
minority, physically handicapped, and women contractors in purchasing Goods and Services. As such, this RFP will
serve to identify those Vendors that are minority owned or have a strategic plan to support UCPS Historically

Underutilized Business program by meeting or exceeding the goal of 10% utilization of diverse firms as 1St or 2nd tier
subcontractors. Vendor shall complete Attachment B: HUB Supplemental Vendor Information.

E-VERIFY AND IRAN DIVESTMENT ACT NOTICE

Pursuant to North Carolina law, the successful bidder will be required to comply with the E-Verify requirements set forth
in Article 2 of Chapter 64 of the North Carolina General Statutes and the Iran Divestment Act set forth in N.C.G.S. 147-
86.58.

BIDDERS CHECKLIST

o Executed Cost Proposal
o Good Faith Efforts (Affidavit A, B, Identification of Minority Participation Form)
o 5% BidBond

RECOMMENDATION OF AWARD

Certificate of Insurance (meeting the requirements stated within Attachment A).
Good Faith Efforts (Affidavit C or D)

100% Performance and Payment Bond (within 10 days of award).

E-Verify Affidavit

Iran Divestment Certification

O O O O O

No Contract shall be executed, and no work shall commence, until all required documentation has been received and
approved.



Exhibit 1

SCOPE OF WORK




PART 1-GENERAL

Union County Public Schools is soliciting bids for Chiller Replacement at New Town School.

Contractor is to provide all labor, equipment, materials, permits, fees, inspections, etc. to provide a turnkey project as
indicated on the drawings and specifications provided by Optima Engineer, P.A. (Exhibit2). Permits and Inspections shall
be provided to assigned UCPS Project Coordinator.

Note: Drawings are provided in order to give a general description of the Work. Contractor is to visit the site and field
verify all existing conditions that may affect the design and layout of this project prior to preparation of submittals.

Contractor shall comply with all current local, state, and national codes and regulations. This includes, but not limited
to, complying with all ADA requirements. Inthe event of a conflict between the Scope of Work and code regulations, the
Contractor shall notify the Engineer for direction.

Contractors shall be properly licensed within the state of North Carolina to complete work identified within the bid
documents, have successfully completed projects of this type and size for a minimum of 5 years, and be able to provide
references within 24 hours of request.

PART 2-SAFETY

Contractoris solely responsible for safeguarding the project areas through the duration of the projectincluding, but notlimited
to, barricades and snow fencing.

The Contractor may setup on site at a location authorized by the assigned UCPS Project Coordinator. Any equipment or
supplies left on school property shall be securely locked. UCPS will not be responsible for damages or theft of

Contractor’s or 3™ party (i.e. rental equipment) property.

Contractor shall require all employees to abide by the OSHA safety guidelines. A written safety policy shall be provided
to the assigned UCPS Project Coordinator within 24 hours of request.

Contractor shall perform due diligence to ensure all representatives of the Contractor including, but not limited to,
subcontractors are Covid free prior to arrival.

All representatives of Contractor shall dress appropriate for school environment and perform work in a professional
manner. Compliance is at the sole discretion of Union County Public Schools. Anyindividual who is notin compliance
will be asked to leave Union County Public School property.

There are not to be any drugs, firearms, tobacco, or weapons on school property.

Contractor’s Project Manager shall provide daily, to front office of worksite, a list of employees working onsite.



PART 3-WARRANTY

Refer to Draft Contract for Warranty Information (Exhibit 3).

Contractor is responsible for damages to UCPS property as a direct result of this project. Contractor shall repair,
replace to the fullest extent as needed to restore the property to the original state at no cost to Union County

Public Schools.

PART 4-PROJECT SCHEDULE
The project is to be completed during the summer break.

Interior Work may be performed during operating hours provided no interruption to the students or staff. Exterior Work can
take place anytime. Existing HVAC system must remain in operation until the changeover takes place. All work is to
be closely scheduled with assigned UCPS Project Coordinator to ensure no disruption to school activities.

Contractor shall list the number of consecutive calendar days required for completion.

Contractor shall appoint a Project Manager to be the sole point of contact through the duration of the project. The
Project Manager shall be fluent in the English Language (speaking and writing). The Project Manager shall be easily
accessible via telephone and email. At minimum, a status update shall be provided to the assigned UCPS Project

Coordinator on biweekly.

PART 5-ALLOWANCE FUNDS

Definition: A designated amount of funds included in the contract amount for unforeseen conditions.

When an unforeseen condition arises, Contractor is to submit a written request for the amount of funds needed. The
request shall be accompanied with backup documentation for the request (i.e. materials and labor quotes).

If approved, UCPS is to provide a signature of approval to the Contractor.
All unused funds will be credited to UCPS at the end of the project.

Amount of Allowance Funds allocated to this project is $40,000.

SPACE PURPOSELY LEFT BLANK



Alternate 1

Alternate M1 - Ten- Year Warranty on Chiller Parts and Labor

Provide a 10-year warranty on parts and labor for both chillers.
This warranty shall include all components, materials, and labor necessary to maintain proper chiller

operation for a period of ten (10) years from the date of substantial completion.

The extended warranty shall be issued by the chiller manufacturer or an authorized representative and shall
cover, at minimum:

e All major chiller components

e All associated parts required for normal operation

e Alllaborrequired for diagnosis, repair, or replacement of covered components
e Alltravel, service charges, and other costs necessary to perform warranty work

Contractor shall provide all required documentation confirming warranty coverage prior to project closeout.



EXHIBIT 2

Drawings & Specifications Provided by Optima Engineer, P.A.
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SECTION 23 - MECHANCIAL

Division Section Title

230500 COMMON WORK RESULTS FOR HVAC

230519 METERS AND GAGES FOR HVAC EQUIPMENT

230523 GENERAL DUTY VALVES FOR HVAC PIPING

230529 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC
230700 HVAC INSULATION

230900 BUILDING AUTOMATION SYSTEM

232113 HYDRONIC PIPING

232123 HYDRONIC PUMPS

232500 WATER TREATMENT

236423 AIR COOLED CHILLER

019113 CX-ALLOY - GENERAL COMMISSIONING

230800 CX-ALLOY - MECHANICAL SYSTEMS COMMISSIONING

END OF TABLE OF CONTENTS

TABLE OF CONTENTS -1
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1- GENERAL

1.1 RELATED PROVISIONS

1.2

1.3

1.4

The requirements of the general conditions and of Division 01 apply to that portion
of the work specified in this section.

These specifications and the accompanying drawings shall include the furnishing of
all labor, tools, materials, fixtures, transportation, appurtenances and service
necessary and incidental to the installation of a complete and operative system as
indicated and intended on the Drawings and as herein specified.

Contractor shall coordinate the work and equipment of this division with the work
and equipment specified elsewhere in order to assure a complete and satisfactory
installation. Work such as excavation, backfill, concrete, flashing, etc., which is
required by the work of this Division of the Specifications, shall be provided by this
Division unless otherwise indicated.

Minor details not usually shown or specified, but necessary for the proper
installation and operation, shall be included in the work, the same as if herein
specified or shown.

DESCRIPTION OF THE WORK:

Work included under this Division includes installation of a new cooling and heating
system and associated electrical system and controls system. The systems shall be
installed complete, with boilers, piping, chiller, pumps and auxiliaries as hereinafter
called for. Miscellaneous items including conduits, concrete slab, etc., are to be
provided as indicated.

It shall be the responsibility of the Contractor to provide a complete and operating
system according to the true intent and meaning of the plans and specifications and
all pipe, controls and equipment, etc.

DEFINITION

The word "Contractor" as used in this Section of the Specifications refers to the
HVAC Contractor unless specifically noted otherwise. The word "provide" means
furnish, fabricate, complete, install, erect, including labor and incidental materials,
necessary to complete in place and ready for operation or use the items referred to or
described herein, and/or as shown or referred to on the Contract Drawings.

HVAC CONTRACTOR'S QUALIFICATIONS

It is assumed that the contractor has had sufficient general knowledge and
experience to anticipate the needs for a construction of this nature. The contractor
shall furnish all items required to complete the construction in accordance with

COMMON WORK RESULTS FOR HVAC 230500 - 1
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1.5

1.6

reasonable interpretation of the intent of the Drawings and Specifications. Any
minor items required by Code, law or regulations shall be provided whether or not
specified or specifically shown.

All work must be done by first class and experienced mechanics properly supervised,
and it is understood that the Engineer has the right to stop any work that is not being
properly done and has the right to demand that any incompetent workman be
removed from the job and a competent workman be substituted therefor.

All work must be done in strict accordance with standards of AME, ASHRAE and
the building laws of all character in force in the locality where the apparatus is being
installed. All work must also be in accordance with rules and regulations of the
National Board of Fire Underwriters.

DUTIES OF CONTRACTOR

Contractor is responsible for familiarizing himself with the details of the
construction of the building. Work under these specifications installed improperly or
which requires changing due to improper reading or interpretation of building plans
shall be corrected and changed as directed by Engineer without additional cost to the
Owner.

Contractor shall leave the premises in a clean and orderly manner upon completion
of work, and shall remove from premises all debris that has accumulated during the
progress of the work. The HVAC Contractor shall have the permanent HVAC
systems in sufficient readiness for furnishing temporary climatic control at the time
the building is enclosed. The HVAC systems control shall maintain climatic control
throughout the enclosed portion of the building sufficient to allow completion of the
interior finishers of the building. A building shall be considered enclosed when it
has windows installed and when doorways and other openings have protection which
will provide reasonable climatic control. The appropriate climatic condition shall be
jointly determined by the Contractor and the Architect. Use of the equipment in this
manner shall in no way affect the warranty requirements of the Contractor.

CODES, RULES, PERMITS AND FEES

The contractor shall give all necessary notices, obtain all permits and pay all
government sales taxes, fees and other costs including utility connections or
extension, in connection with his work; file all necessary plans, prepare all
documents and obtain all necessary approvals of all governmental departments
having jurisdiction; obtain all required certificates for inspection for his work and
deliver same to the Architect before request for acceptance and final payment for the
work.

The contractor shall include in the work, without extra cost to the Owner, any labor,
materials, services, apparatus, ordinances, rules and regulations as required to
complete the project in accordance with the intent of the drawings.

All materials furnished and all work installed shall comply with the National Fire
Codes of the National Fire Protection Association, with the requirements of all
governmental departments having jurisdiction.

COMMON WORK RESULTS FOR HVAC 230500 - 2
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1.7

1.8

1.9

SURVEYS AND MEASUREMENTS

The contractor shall base all measurements, both horizontal and vertical, from
established bench marks. All work shall agree with these established lines and
levels. Verify all measurements at the site and check correctness of same as related
to the work.

Should the contractor discover any discrepancy between actual measurements and
those indicated, which prevents following good practice or the intent of the drawings
and Specifications, he shall notify the Architect and shall not proceed with his work
until he has received instructions from the Architect.

PLANS

Except where dimensions are shown, mechanical plans are diagrammatic; see
Architectural drawings for building dimensions and locations of windows, doors,
ceiling diffusers, lights, etc. The plans are not intended to show each and every
fitting, valve, pipe or pipe hanger, or a complete detail of all the work to be done, but
are for the purpose of illustrating the type of system, pipe and duct sizes, etc. and
special conditions considered necessary for the experienced mechanic to take off his
material and lay out his work. Contractor shall be responsible for taking such
measurements as may be necessary at the job, and adapting his work to the local
conditions.

DRAWINGS AND SPECIFICATIONS

Plans are diagrammatic, and it sometimes occurs that conditions exist in buildings
which require certain changes in drawings and specifications. In event that such
changes are necessary, the same are to be made by Contractor without expense to the
Owner, provided however, that such changes, do not require furnishing more
material or performing more labor than the true intent of the drawings and
specifications demand.

It is understood that while the drawings are to be followed as closely as
circumstances will permit, the Contractor is held responsible for the installation of
the system according to the true intent and meaning of the drawings. Anything not
entirely clear on the drawings or in the specifications will be fully explained if
application is made to the Engineer. Should however, conditions arise where in the
judgment of the Contractor certain changes would be advisable. Contractor will
communicate with Engineer and secure approval of the changes before going ahead
with the work.

The electrical and mechanical systems for this job have been designed on the basis
of the mechanical equipment listed or data given herein or on the drawings. It shall
be the responsibility of the Contractor to determine that the electrical service outlets,
wiring, conduit and all overcurrent protective and safety devices furnished are
adequate to meet Code Requirements for the equipment which he proposes to use.
Changes required in the electrical system to accommodate the proposed mechanical
equipment shall be worked out and the details submitted for approval. The cost of
making the necessary changes to the electrical system shall be the responsibility of
the Contractor.

COMMON WORK RESULTS FOR HVAC 230500 - 3
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1.10

1.12

1.13

SHOP DRAWINGS
Refer to Division 01.

All items submitted to Architect for review shall bear stamp or notation indicating
contractor's prior review and approval.

Any Electrical or other changes required by substituted equipment to be made at no
change in contract price.

Submit manufacturer's certified performance data for all equipment.

Coordinate installation drawings with other parts of the work, whether specified in
this Division or other Divisions.

Approval of shop drawings by the Engineer shall not relieve the Contractor from his
obligation to provide equipment, control, and operation to the true intent of plans and
specifications.

The Contractor shall submit to the Engineer, within ten (10) days after approval of
bids by the owner, a list indicating the manufacturer of all equipment and materials
which he proposes to use. After that date, no substitution will be approved and all
items shall be as specified.

SCAFFOLDING, RIGGING, HOISTING:

This contractor shall furnish all scaffolding rigging, hoisting, and services necessary
to erection and delivery into the premises of any equipment and apparatus furnished.
Remove same from premises when no longer required.

FOUNDATIONS, SUPPORTS, PIERS, ATTACHMENTS:

Contractor shall furnish and install all necessary foundations, supports, pads, bases
and piers required for all air conditioning equipment, piping, pumps, tanks,
compressors, and for all other equipment furnished under this contract.

SLEEVES AND OPENINGS:

Contractor must have an experienced mechanic on the job before concrete slab floors
or concrete masonry walls are poured or built into place, whose duty it shall be to
locate exact positions of any and all holes necessary for future installation of his pipe
work, ducts or equipment. Where pipes pass through concrete or masonry walls or
floors, steel pipe sleeves shall be furnished. These shall be the same length as wall
thickness and shall extend 1/2" above finished floors. Pipe sleeves in equipment
room floors shall extend 3" above refinished floor. Pipe sleeves in equipment room
floors shall extend 3" above finished floor. Sleeves shall be placed in position by
this Contractor.

This Contractor shall arrange for proper openings in the building to admit his
equipment. If it becomes necessary to cut any portion of building to admit his

COMMON WORK RESULTS FOR HVAC 230500 - 4
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1.14

1.15

1.16

1.18

equipment, portions cut must be restored to their former condition by this
Contractor.

This Contractor will provide duct openings or chases in masonry or concrete;
however, it is this Contractor's responsibility to advise exact dimensions, shape and
locations of openings required in sufficient time for the Contractor to make
necessary provisions. This Contractor shall be responsible for correct size and
location of each opening for his equipment through these openings.

Wall openings that require a fire or smoke damper shall be made as nearly possible
to the damper or duct size so that an angle frame can close the opening entirely.

Where pipes or ducts penetrate floors or partitions which are fire or smoke barriers,
the integrity of the barrier shall not be compromised by such penetration.

CUTTING AND PATCHING:

The Contractor shall do all cutting, fitting and patching as required to install piping
and equipment except openings through the roof shall be provided by the General
Contractor. Patching shall be done by mechanics skilled in the various trades and
work shall match the existing work.

All exposed openings in walls and floors for piping shall be core drilled. Cutting of
holes by hand will not be allowed.

Provide all required protection including but not limited to, welding blankets, dust
covers, shoring bracing and supports to maintaining structural integrity, safety and
cleanliness of the work.

EXCAVATION AND BACKFILLING:

All excavation and backfilling, pudding and tamping required to properly install
work under this contract shall be done by this Contractor.

Backfill shall be clear of rocks and trash. Backfilling shall be water tamped so as to
provide firm footing for finish work, and shall be maintained at proper level for
duration of the Contract. No backfilling shall be done until work to be covered has
been inspected. Excessive excavation material shall be deposited on site and leveled
as directed by the engineer.

POURED IN PLACE CONCRETE WORK:

Furnish and install all concrete work required for the construction of anchors,
guide bases and elsewhere as indicated on the Drawings. Refer to appropriate
Section in Division 3 for specification requirements.

STORAGE OF MATERIALS:

a. Equipment, ductwork, piping, and other equipment stored on site shall be protected from

mud, dust, debris, weather, vermin, and construction traffic.

COMMON WORK RESULTS FOR HVAC 230500 - 5
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b. Equipment, ductwork, piping, and other equipment shall be capped or otherwise covered
to prevent water, dust, and debris intrusion. Cellophane membrane may be used for
duct and equipment with care taken to maintain the seal integrity. Covering shall be
replaced if seal is disturbed. Covering shall be removed only when necessary.

c. Where pipe or ductwork becomes damaged by rust, dirt, dust, mud, or construction de-
bris, it must be thoroughly cleaned and prepared to a like-new condition before in-

stallation.

d. Porous materials such as duct liner and insulation that become saturated with water shall
be discarded and replaced.

e. Any equipment and/or materials affected (including aesthetically) as a result of improper
storage shall be cleaned or replaced at contractor expense.

PART 2 - PRODUCTS
2.1 MATERIALS

a. Provide equipment complete with all components and accessories necessary to its
satisfactory operation.

b. Listing of a manufacturer's name in this Division does not infer conformity to all
requirements of the Contract Documents, nor waive requirements thereof.

PART 3 - EXECUTION

3.1 BELT DRIVES

a. V-belt drives shall be rated at not less than 200% of nominal motor horsepower.

b. Motor sheaves shall be fixed pitch type.

c. Scheduled fan static pressures are estimated. Provide one extra drive per device as
required to allow adjustment to deliver scheduled air quantities against actual system
resistance.

d. Provide guards for all belt drives not enclosed within equipment housings. Provide

openings in guard at driving and driven sheaves for use of revolution counter.
3.2 MAINTENANCE AND OPERATING INSTRUCTIONS

a. Upon completion of all work, the Contractor shall furnish a complete set of
operating instructions for all equipment. Such instructions shall be diagrammatic in
form on heavy white paper, suitably framed, protected with glass and hung where
directed by the owner. A preliminary draft of the instruction sheets shall be
submitted to the engineer for approval before making same.

COMMON WORK RESULTS FOR HVAC 230500 - 6
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b.

Manufacturer's instruction books, card, etc., (to each individual piece of equipment
furnished under this contract) shall be furnished to the owner. These shall contain
instructions for the operation and maintenance of all equipment. Where such is not
furnished by the manufacturer, the contractor shall give written instructions to the
owner for the maintenance of the equipment involved.

33 DUCTS, PLENUM, ETC.

a.

As indicated on drawings, provide a system of ducts for supplying returning and
exhausting air from various spaces. All details of the ductwork are not indicated and
the necessary bends, offsets and transformations must be furnished whether shown
or not.

All sheet metal ducts, casing, plenums, etc., of sizes indicated, shall be constructed
from prime galvanized sheet steel, and shall be in accordance with or equal to
standards set forth in latest issue of SMACNA low velocity duct manual for gauges
of materials, (2" pressure), workmanship, method of fabrication and erection.

All uninsulated panels of ducts over twelve inches (12") wide shall be cross-broken,
except on plenums, which shall be braced with angle iron as required to prevent
breathing.

All ductwork must present a smooth interior and joints must be airtight. Where there
is evidence of undue leakage at the joints in low pressure ducts, they shall be sealed
with cement similar to Foster 30-02.

Depending upon space requirements, round or square elbows may be used as
required or at the Contractors option in low velocity ducts. All elbows shall be
constructed for minimum pressure drop. All elbows with an inside radius less than
3/4 the width of the duct must be fitted with multiple double thickness turning vanes.

No transformations or offsets shall be made with a slope greater than (7 to 1), space
conditions permitting.

Where indicated on drawings, ductwork is to be lined with flexible fiberglass
acoustics material weighing not less than 1 1/2 lb. per cubic foot and having a flame
spread classification of not more than twenty-five (25) as listed under Underwriters
Laboratories. Liner shall be applied according to SMACNA duct liner standard.
Thickness shall be as indicated on the drawings. Duct sizes on plan are inside clear
sizes, increase the actual sheet metal size accordingly in sizing the duct.

The lining shall be secured to the ductwork with a suitable adhesive and with
mechanical fasteners center. Liner shall be cut such that adjacent sections of
insulation butt together and are sealed with Foster 30-02 joints.

All duct connections to and from all centrifugal fans or cabinets containing fans,
shall be made with fabric equal to "Ventfab" as made by Ventfabrics, Inc., not less
than four inches (4") long secured by peripheral iron straps holding fabric in
galvanized iron, except as otherwise noted.

COMMON WORK RESULTS FOR HVAC 230500 - 7
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34

3.5

3.6

J-

m.

Vertical ducts shall be supported by means of an angle iron frame riveted to the
ductwork on at least two (2) sides. Horizontal runs of ductwork shall be supported
on not more than 8'-0" centers as required.

Manual volume and splitter dampers shall be furnished and installed where shown
and where necessary for proper regulation of the air distribution. A quadrant and set
screw equal to "Ventlock" #641 shall be installed for all dampers which are
concealed above plaster or gypsum board ceilings, or behind the masonry
construction, furnish and install concealed regulators ("Ventlock" #666) with chrome
cover plate.

All ductwork shall operate without chatter and vibration, and shall be free from
pulsations.

See section 233113 for metal ductwork requirements.

ACCESS DOORS OR PANELS

Provide duct access doors of approved construction at any apparatus requiring
service and inspection. Doors shall suit finish in which installed.

Access doors in rated walls or assemblies shall be rated as required to maintain
rating of assembly. Rated access doors shall bear U.L. Label.

CLEANING DUCT SYSTEM

Upon complete installation of ducts, clean entire system of rubbish, plaster, dirt, etc.,
before installing any outlets. After installation of outlets and connections to fans are
made, blow out entire systems with all control devices wide open.

ITEMS OF ELECTRICAL EQUIPMENT

a.

All electrical work shall be done by properly licensed electrical mechanics in
accordance with Division 26 of the specifications under supervision of a licensed
Electrical Contractor as approved by the Architect.

The Electrical Contractor shall provide all power wiring to motor starter and/or
disconnect switch and from starter/disconnect switch to motor. The Mechanical
Contractor shall provide all control wiring, low voltage or line voltage, as required
for the operation of all mechanical equipment. All control devices such as motor
starters, thermostats, switches, etc. shall be provided by the Mechanical Contractor.

All motor starters shall be provided with a “hand-off-auto” switch on the starter
cover.

All items of mechanical equipment electrically operated shall be in complete
accordance with electrical division of the specifications. Mechanical equipment,
other than individually mounted motors, shall be factory prewired so that it will only
be necessary to bring connections to a single set of terminals.

COMMON WORK RESULTS FOR HVAC 230500 - 8
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e. Mechanical equipment electrical components shall all be bonded together and
connected to electrical system ground.

f. All mechanical equipment shall be U.L. listed and labeled as a complete package,
not through individual components or parts. Provide required 3™ party field UL
listing services as required to comply.

3.7 WARRANTY AND SERVICE

a. Upon completion of all work, the contractor shall check the system out so that all
motor bearings are greased as required and have all systems balanced. He shall be
responsible for original service, of starting the system up, and providing one set of
replacement filters after final acceptance.

b. Refer to equipment specifications for specific warranty information.
3.8 INSPECTION AND ACCEPTANCE TEST
a. The project will be checked periodically as construction progresses. The contractor

shall be responsible for notifying the Engineer at least 48 hours in advance when any
work to be covered up is ready for inspection. No work will be covered up until
approved by the Engineer.

b. Upon completion of erection of all equipment and work specified herein and shown
approved shop drawings, and at the time designated by the engineer, the contractor
shall start all apparatus, making necessary tests as directed and as specified herein,
and make adjustments of all parts of all equipment before acceptance of equipment
by the owner. The contractor must demonstrate to the owner, by performance, that
all equipment operates as specified and meets the guarantee called for.

c. Tests shall include satisfactory evidence that all systems operate as called for on the
drawings, and that all pieces of equipment operate at specified ratings under
specified operating conditions.

d. The contractor shall furnish all fuel and power required for these purposes, and
provide the proper and necessary help required to operate the system while tests are
being made.

e. All drainage piping shall be tested by filling with water to a point 10' above the
underground drains or to point of discharge to grade and let stand thus filled for 3
hours.

f. Tests on all pipe work shall be subject to the inspection of the Engineer. He shall be
given 24-hours notice when a section pipe is to be tested and the test shall not be
removed until permission is given by the Engineer.

3.9 AS BUILT DRAWINGS

b. This contractor shall keep on the job at all times, a clean set of contract drawings
in blueprint form. As the job progresses, any and all deviations from the
arrangements, piping runs, equipment locations, etc., shown on the bid prints shall

COMMON WORK RESULTS FOR HVAC 230500 - 9
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be marked on this set with red ink. These prints shall not be used for any other
purpose than to be marked up as "As-Built" Drawings.

3.10  OWNER TRAINING

A.  Engage a factory-authorized service representative with complete knowledge of Project-specific
system installed to train Owner's maintenance personnel to adjust, operate, and maintain the
equipment listed below:
1. Chillers
2. DDC Control Systems
3. Pumps

B.  Extent of Training:
1. Base extent of training on scope and complexity of equipment installed and training

requirements indicated. Provide extent of training required to satisfy requirements

indicated even if more than minimum training requirements are indicated.

2. Inform Owner of anticipated training requirements if more than minimum training
requirements are indicated.

3. Minimum Training Requirements:
a. Provide not less than the number days of training indicated below.
1) Chillers/Pumps —8 hours
2)  DDC Control Systems - 8 hours
b. All training shall occur before end of warranty period.
C.  Training Schedule:
1. Schedule training with Owner 20 business days before expected Substantial Completion.
2. Training shall occur within normal business hours at a mutually agreed on time. Unless
otherwise agreed to, training shall occur Monday through Friday, except on U.S. Federal
holidays, with two morning sessions and two afternoon sessions.
3. Provide staggered training schedule as requested by Owner.

D.  Training Attendee List and Sign-in Sheet:

1. Request from Owner in advance of training a proposed attendee list with name, phone
number and e-mail address.

2. Provide a preprinted sign-in sheet for each training session with proposed attendees listed
and no fewer than six blank spaces to add additional attendees.

COMMON WORK RESULTS FOR HVAC 230500 - 10
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3.

Circulate sign-in sheet at beginning of each session and solicit attendees to sign or initial
in applicable location.

At end of each training day, send Owner an e-mail with an attachment of scanned copy
(PDF) of circulated sign-in sheet for each session.

E. Attendee Training Manuals:

1. Provide each attendee with a color hard copy of all training materials and visual
presentations.

2. Hard-copy materials shall be organized in a three-ring binder with table of contents and
individual divider tabs marked for each logical grouping of subject matter. Organize
material to provide space for attendees to take handwritten notes within training manuals.

3. In addition to hard-copy materials included in training manual, provide each binder with
a sleeve or pocket that includes a DVD or flash drive with PDF copy of all hard-copy
materials.

F. Organization of Training Sessions:
1. Organize training sessions into logical groupings of technical content and to reflect

different levels of operators having access to system. Plan training sessions to
accommodate the following three levels of operators:

a. Daily operators.
b. Advanced operators.
c. System managers and administrators.

G.  Training Outline:

1.

Submit training outline for Owner review at least 10 business day before scheduling
training.

Outline shall include a detailed agenda for each training day that is broken down into
each of four training sessions that day, training objectives for each training session and
synopses for each lesson planned.

H.  On-Site Training:

1. Owner will provide conditioned classroom or workspace with ample desks or tables,
chairs, power and data connectivity for instructor and each attendee.
2. Instructor shall provide training materials, projector and other audiovisual equipment
used in training.
3. Provide as much of training located on-site as deemed feasible and practical by Owner.
COMMON WORK RESULTS FOR HVAC 230500 - 11
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4. On-site training shall include regular walk-through tours, as required, to observe each
unique product type installed with hands-on review of operation, calibration and service
requirements.

5. Operator workstation provided with DDC system shall be used in training. If operator

workstation is not indicated, provide a temporary workstation to convey training content.

I Training Content:
1. Basic operation of each system.
2. Understanding each unique product type installed including performance and service

requirements for each.
3. Understanding operation of each system and equipment controlled by DDC system
including sequences of operation, each unique control algorithm and each unique

optimization routine.

END OF SECTION 230500

COMMON WORK RESULTS FOR HVAC 230500 - 12
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Thermometers.

2. Gages.

3. Test plugs.

4. Flowmeters.

5. Thermal-energy meters.

Related Sections:

1. Division 23 Section "Steam and Condensate Heating Piping" for steam and condensate
meters.

2. Division 23 Section "Facility Natural-Gas Piping" for gas meters.

DEFINITIONS

CR: Chlorosulfonated polyethylene synthetic rubber.

EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS
Product Data: For each type of product indicated; include performance curves.

Shop Drawings: Schedule for thermometers, gages, flowmeters and thermal-energy meters
indicating manufacturer's number, scale range, and location for each.

Product Certificates: For each type of thermometer, gage, flowmeter and thermal-energy meter,
signed by product manufacturer.

Operation and Maintenance Data: For flowmeters and thermal-energy meters to include
operation and maintenance manuals.

METERS AND GAGES FOR HVAC PIPING 230519 -1
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PART 2 - PRODUCTS

2.1 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
A.  Case: Die-cast aluminum or brass, 7 inches long.
B.  Tube: Red or blue reading, mercury or organic-liquid filled, with magnifying lens.
C.  Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale
markings.
D.  Window: Glass or plastic.
E. Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with
locking device.
F. Stem: Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit
installation.
G.  Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of
1.5 percent of range.
2.2 DUCT-TYPE, LIQUID-IN-GLASS THERMOMETERS
A.  Case: Die-cast aluminum, 7 inches long.
B.  Tube: Red or blue reading, mercury or organic filled, with magnifying lens.
C. Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale
markings.
D.  Window: Glass or plastic.
E. Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with
locking device.
F. Stem: Metal, for installation in mounting bracket and of length to suit installation.
G.  Mounting Bracket: Flanged fitting for attachment to duct and made to hold thermometer stem.
H.  Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of
1.5 percent of range.
23 THERMOWELLS
A.  Manufacturers: Same as manufacturer of thermometer being used.
B.  Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of type,
diameter, and length required to hold thermometer.
METERS AND GAGES FOR HVAC PIPING 230519 -2
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24 PRESSURE GAGES
A.  Direct-Mounting, Dial-Type Pressure Gages: Indicating-dial type complying with

ASME B40.100.

1. Case: Liquid-filled type, drawn steel or cast aluminum, 4-1/2-inch diameter.

2. Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.

Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is
indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
Pointer: Red metal.

Window: Glass or plastic.

Ring: Brass.

. Accuracy: Grade A, plus or minus 1 percent of middle half scale.

0.  Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure.

1.  Range for Fluids under Pressure: Two times operating pressure.

W
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B.  Remote-Mounting, Dial-Type Pressure Gages: ASME B40.100, indicating-dial type.
1. Case: Dry type, drawn steel or cast aluminum, 4-1/2-inch diameter for panel mounting.
2. Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.
3. Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is

indicated.

4. Movement: Mechanical, with link to pressure element and connection to pointer.
5. Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
6. Pointer: Red metal.
7. Window: Glass or plastic.
8. Ring: Brass.
9. Accuracy: Grade A, plus or minus 1 percent of middle half scale.
10.  Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure.
11.  Range for Fluids under Pressure: Two times operating pressure.

C.  Pressure-Gage Fittings:
1. Valves: NPS 1/4 brass or stainless-steel needle type.
2. Syphons: NPS 1/4 coil of brass tubing with threaded ends.
3. Snubbers: ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal

disc of material suitable for system fluid and working pressure.
2.5 TEST PLUGS

A.  Description: Corrosion-resistant brass or stainless-steel body with core inserts and gasketed and
threaded cap, with extended stem for units to be installed in insulated piping.

B.  Minimum Pressure and Temperature Rating: 300 psig at 250 deg F.

C.  Core Inserts: One or two self-sealing rubber valves.
1. Insert material for air, water, oil, or gas service at 20 to 200 deg F shall be CR.

METERS AND GAGES FOR HVAC PIPING 230519 -3

23



UCPS New Town Elementary School 03-01-2026
Chiller Replacement

2. Insert material for air or water service at minus 30 to plus 275 deg F shall be EPDM.
D.  TestKit: Furnish one test kit(s) containing one pressure gage and adaptor, two thermometer(s),

and carrying case. Pressure gage, adapter probes, and thermometer sensing elements shall be of
diameter to fit test plugs and of length to project into piping.

1. Pressure Gage: Small bourdon-tube insertion type with 2- to 3-inch- diameter dial and
probe. Dial range shall be 0 to 200 psig.

2. Low-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- diameter
dial and tapered-end sensing element. Dial ranges shall be 25 to 125 deg F.

3. High-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch- diameter
dial and tapered-end sensing element. Dial ranges shall be 0 to 220 deg F.

4. Carrying case shall have formed instrument padding.

2.6 WAFER-ORIFICE FLOWMETERS

A.  Description: Differential-pressure-design orifice insert for installation between pipe flanges;
with calibrated flow-measuring element, separate flowmeter, hoses or tubing, valves, fittings,
and conversion chart compatible with flow-measuring element, flowmeter, and system fluid.

B.  Construction: Cast-iron body, brass valves with integral check valves and caps, and calibrated
nameplate.

C.  Pressure Rating: 300 psig.
D.  Temperature Rating: 250 deg F.

E. Range: Flow range of flow-measuring element and flowmeter shall cover operating range of
equipment or system served.

F. Permanent Indicators: Suitable for wall or bracket mounting, calibrated for connected
flowmeter element, and having 6-inch- diameter, or equivalent, dial with fittings and copper

tubing for connecting to flowmeter element.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 1 percent between 20 and 80 percent of range.

G.  Portable Indicators: Differential-pressure type calibrated for connected flowmeter element and
having two 12-foot hoses in carrying case.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 2 percent between 20 and 80 percent of range.

H.  Operating Instructions: Include complete instructions with each flowmeter.

METERS AND GAGES FOR HVAC PIPING 230519 -4
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2.7 VENTURI FLOWMETERS
A.  Description: Differential-pressure design for installation in piping; with calibrated flow-

measuring element, separate flowmeter, hoses or tubing, valves, fittings, and conversion chart
compatible with flow-measuring element, flowmeter, and system fluid.

B.  Construction: Bronze, brass, or factory-primed steel; with brass fittings and attached tag with
flow conversion data.

C.  Pressure Rating: 300 psig.

D.  Temperature Rating: 250 deg F.

E.  End Connections for NPS 2 and Smaller: Threaded.

F. End Connections for NPS 2-1/2 and Larger: Flanged or welded.

G. Range: Flow range of flow-measuring element and flowmeter shall cover operating range of
equipment or system served.

H.  Permanent Indicators: Suitable for wall or bracket mounting, calibrated for connected
flowmeter element, and having 6-inch- diameter, or equivalent, dial with fittings and copper
tubing for connecting to flowmeter element.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 1 percent between 20 and 80 percent of range.

L Portable Indicators: Differential-pressure type calibrated for connected flowmeter element and
having two 12-foot hoses in carrying case.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 2 percent between 20 and 80 percent of range.

J. Operating Instructions: Include complete instructions with each flowmeter.

2.8 TURBINE FLOWMETERS

A.  Description: Insertion type for inserting turbine into piping and measuring flow directly in
gallons per minute.

B.  Construction: Bronze or stainless-steel body; with plastic turbine or impeller and integral
direct-reading scale.

C.  Pressure Rating: 150 psig minimum.

D.  Temperature Rating: 220 deg F. minimum.

E. Display: Visual instantaneous rate of flow.

F.  Accuracy: Plus or minus 2-1/2 percent.

METERS AND GAGES FOR HVAC PIPING 230519 -5
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2.9 PITOT-TUBE FLOWMETERS
A.  Description: Insertion-type, differential-pressure design for inserting probe into piping and
measuring flow directly in gallons per minute.
B. Construction: Stainless-steel probe of length to span inside of pipe; with integral transmitter
and direct-reading scale.
C.  Pressure Rating: 150 psig minimum.
D.  Temperature Rating: 220 deg F. minimum.
E. Display: Visual instantaneous rate of flow.
F. Integral Transformer: For low-voltage power connection.
G.  Accuracy: Plus or minus 1 percent for liquids and gases.
2.10 FLOW INDICATORS
A.  Description: Instrument for installation in piping systems for visual verification of flow.
B.  Construction: Bronze or stainless-steel body; with sight glass and plastic pelton-wheel
indicator, and threaded or flanged ends.
C.  Pressure Rating: 150 psig.
D.  Temperature Rating: 220 deg F.
E.  End Connections for NPS 2 and Smaller: Threaded.
F. End Connections for NPS 2-1/2 and Larger: Flanged.
2.11 INSERTION-TURBINE, THERMAL-ENERGY METER SYSTEMS
A.  Description: Flow sensor, strainer, two temperature sensors, transmitter, meter, and connecting
wiring.
B.  Flow Sensor: Insertion-type turbine or paddle-wheel element with corrosion-resistant-metal
body and transmitter.
1. Pressure Rating: 150 psig.
2. Temperature Range: 40 to 250 deg F.
C.  Meter: Solid-state integrating type.
1. Data Output: Six-digit electromechanical counter with readout in kilowatts per hour or
British thermal units.
2. Accuracy: Plus or minus 1 percent.
3. Battery Pack: Five-year lithium battery.
METERS AND GAGES FOR HVAC PIPING 230519 -6
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D.  Strainer: Full size of main line piping.
2.12 INLINE-TURBINE, THERMAL-ENERGY METER SYSTEMS
A.  Description: Flow sensor, two temperature sensors, transmitter, meter, and connecting wiring.
B.  Flow Sensor: Turbine-type water meter with corrosion-resistant-metal body and transmitter.
1. Pressure Rating: 150-psig minimum working-pressure rating.
2. Temperature Range: 40 to 250 deg F.
C.  Meter: Solid-state integrating type.
1. Data Output: Six-digit electromechanical counter with readout in kilowatts per hour or
British thermal units.
2. Accuracy: Plus or minus 1 percent.
3. Battery Pack: Five-year lithium battery.
D.  Strainer: Full size of main line piping.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

C.

THERMOMETER APPLICATIONS
Install liquid-in-glass thermometers as indicated on the drawings and in the following locations:

Inlet and outlet of each hydronic zone.

Inlet and outlet of each chiller.

Inlet and outlet of each hydronic coil in fan coil unit
Inlet and outlet of each hydronic heat exchanger.
Outside-air, return-air, and mixed-air ducts.

nh W=

Provide the following temperature ranges for thermometers:

1. Dual Temp Water: 30 to 240 deg F, with 2-degree scale divisions.

2. Chilled Water: 30 to 120 deg F, with 2-degree scale divisions.

3. Air Ducts: Minus 40 to plus 110 deg F, with 2-degree scale divisions.
GAGE APPLICATIONS

Install dry-case-type pressure gages for discharge of each pressure-reducing valve.

Install liquid-filled-case-type pressure gages at chilled water inlets and outlets of chillers.

Install liquid-filled-case-type pressure gages at suction and discharge of each pump.

METERS AND GAGES FOR HVAC PIPING 230519 -7
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33 INSTALLATIONS

A.  Install direct-mounting thermometers and adjust vertical and tilted positions.

B. Install remote-mounting dial thermometers on panel, with tubing connecting panel and
thermometer bulb supported to prevent kinks. Use minimum tubing length.

C.  Install thermowells with socket extending one-third of diameter of pipe and in vertical position
in piping tees where thermometers are indicated.

D.  Duct Thermometer Support Flanges: Install in wall of duct where duct thermometers are
indicated. Attach to duct with screws.

E. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most
readable position.

F. Install remote-mounting pressure gages on panel.

G. Install needle-valve and snubber fitting in piping for each pressure gage for fluids (except
steam).

H. Install needle-valve and syphon fitting in piping for each pressure gage for steam.

L Install test plugs in tees in piping.

J. Install flow indicators, in accessible positions for easy viewing, in piping systems.

K.  Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters as prescribed by manufacturer's written instructions.

L. Install flowmeter elements in accessible positions in piping systems.

M. Install differential-pressure-type flowmeter elements with at least minimum straight lengths of
pipe upstream and downstream from element as prescribed by manufacturer's written
instructions.

N. Install wafer-orifice flowmeter elements between pipe flanges.

Install permanent indicators on walls or brackets in accessible and readable positions.

P. Install connection fittings for attachment to portable indicators in accessible locations.

Q. Install flowmeters at discharge of hydronic system pumps and at inlet of hydronic air coils.

R.  Assemble components and install thermal-energy meters.

S. Mount meters on wall if accessible; if not, provide brackets to support meters.

METERS AND GAGES FOR HVAC PIPING 230519 - 8
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34 CONNECTIONS

A.  Install meters and gages adjacent to machines and equipment to allow service and maintenance
for meters, gages, machines, and equipment.

B.  Connect flowmeter-system elements to meters.
C.  Connect flowmeter transmitters to meters.
D.  Connect thermal-energy-meter transmitters to meters.

3.5 ADJUSTING
A.  Calibrate meters according to manufacturer's written instructions, after installation.

B.  Adjust faces of meters and gages to proper angle for best visibility.

END OF SECTION 230519
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:

Brass ball valves.

Bronze ball valves.

Iron ball valves.

Iron, single-flange butterfly valves.
Iron, grooved-end butterfly valves.
High-performance butterfly valves.
Bronze swing check valves.

Iron swing check valves.

9. Iron swing check valves with closure control.
10.  Iron, grooved-end swing-check valves.
11.  Iron, center-guided check valves.

12.  Iron, plate-type check valves.

13.  Bronze gate valves.

14.  Iron gate valves.

15. Bronze globe valves.

16.  Iron globe valves.

17.  Lubricated plug valves.

18.  Eccentric plug valves.
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B.  Related Sections:
1. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.
2. Division 23 Section "Identification for HVAC Piping and Equipment" for valve tags and
schedules.
1.3 DEFINITIONS
CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

S o % »

NRS: Nonrising stem.
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E. OS&Y: Outside screw and yoke.

F. RS: Rising stem.

1.4 SUBMITTALS

A.  Product Data: For each type of valve indicated.

1.5 ACCEPTABLE MANUFACTURERS

A. All valves shall be manufactured in the USA.

B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. American Valve Co.
2. Cameron
3. Conbraco Industries.
4. Hammond Valve
5. Milwaukee Valve Co.
6. NIBCO Inc.
7. Powell Valves
8. Watts Regulator Co

1.6 QUALITY ASSURANCE

A. Source Limitations for Valves: Obtain each type of valve from single source from single

manufacturer.

B.  ASME Compliance:
1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.
1.7 DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.
B.  Use the following precautions during storage:

GENERAL-DUTY VALVES FOR HVAC PIPING 230523 -2
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1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. If

C.

outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES
A.  Refer to HVAC valve schedule articles for applications of valves.
B.  Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.
C.  Valve Sizes: Same as upstream piping unless otherwise indicated.
D.  Valve Actuator Types:

1. Gear Actuator: For quarter-turn valves NPS 8 and larger.

2. Handwheel: For valves other than quarter-turn types.

3. Handlever: For quarter-turn valves NPS 6 and smaller.

4. Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every 10
plug valves, for each size square plug-valve head.

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

3. Butterfly Valves: With extended neck.

F. Valve-End Connections:

1. Flanged: With flanges according to ASME B16.1 for iron valves.

2. Grooved: With grooves according to AWWA C606.

3. Solder Joint: With sockets according to ASME B16.18.

4. Threaded: With threads according to ASME B1.20.1.

G.  Valve Bypass and Drain Connections: MSS SP-45.
22 BRASS BALL VALVES
A.  Three-Piece, Full-Port, Brass Ball Valves with Brass Trim:

1. Description:
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Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.

Ends: Threaded.

Seats: PTFE or TFE.
Stem: Brass.

Ball: Chrome-plated brass.
Port: Full.
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B. Three-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim:

1. Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.

Ends: Threaded.
Seats: PTFE or TFE.
Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.
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23 BRONZE BALL VALVES

A. Three-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

1. Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.
Stem: Bronze.

Ball: Chrome-plated brass.
Port: Full.
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B.  Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:

1. Description:
a. Standard: MSS SP-110.

b. SWP Rating: 150 psig.
c. CWP Rating: 600 psig.

GENERAL-DUTY VALVES FOR HVAC PIPING

Body Material: Forged brass.

Body Material: Forged brass.

33

03-01-2026

230523 -4



UCPS New Town Elementary School 03-01-2026
Chiller Replacement

Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.
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24 IRON BALL VALVES

A. Class 150, Iron Ball Valves:

1. Description:
a. Standard: MSS SP-72.
b. CWP Rating: 200 psig.
c. Body Design: Split body.
d. Body Material: ASTM A 126, gray iron.
e. Ends: Flanged.
f. Seats: PTFE or TFE.
g. Stem: Stainless steel.
h. Ball: Stainless steel.
1. Port: Full.
2.5 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Aluminum-Bronze Disc:
1. Description:

a. Standard: MSS SP-67, Type 1.

CWP Rating: 200 psig.

Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

Seat: NBR.

Stem: One- or two-piece stainless steel.

Disc: Aluminum bronze.
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2.6 IRON, GROOVED-END BUTTERFLY VALVES
A. 175 CWP, Iron, Grooved-End Butterfly Valves:
1. Description:
a. Standard: MSS SP-67, Type 1.

b. CWP Rating: 175 psig.
c. Body Material: Coated, ductile iron.
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d. Stem: Two-piece stainless steel.
e. Disc: Coated, ductile iron.
f. Seal: EPDM.

2.7 HIGH-PERFORMANCE BUTTERFLY VALVES
A.  Class 150, Single-Flange, High-Performance Butterfly Valves:
1. Description:
a. Standard: MSS SP-68.
CWP Rating: 285 psig at 100 deg F.

Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

d. Body Material: Carbon steel, cast iron, ductile iron, or stainless steel.
e. Seat: Reinforced PTFE or metal.
f. Stem: Stainless steel; offset from seat plane.
g. Disc: Carbon steel.
h. Service: Bidirectional.
2.8 BRONZE SWING CHECK VALVES

A.  Class 150, Bronze Swing Check Valves with Bronze Disc:

1. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 300 psig.
c. Body Design: Horizontal flow.
d. Body Material: ASTM B 62, bronze.
e. Ends: Threaded.
f. Disc: Bronze.

2.9 IRON SWING CHECK VALVES
A.  Class 125, Iron Swing Check Valves with Metal Seats:
1. Description:

Standard: MSS SP-71, Type L.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

PR o oo o
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2.10 IRON SWING CHECK VALVES WITH CLOSURE CONTROL
A.  Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control:
1. Description:

Standard: MSS SP-71, Type L.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

Closure Control: Factory-installed, exterior lever and spring.

FER O a0 o

2.11 IRON, GROOVED-END SWING CHECK VALVES
A. 300 CWP, Iron, Grooved-End Swing Check Valves:
1. Description:

CWP Rating: 300 psig.

Body Material: ASTM A 536, ductile iron.

Seal: EPDM.

Disc: Spring operated, ductile iron or stainless steel.

o o

2.12 IRON, CENTER-GUIDED CHECK VALVES
A. Class 150, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat:
1. Description:

Standard: MSS SP-125.

NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.

NPS 14 to NPS 24, CWP Rating: 250 psig.

Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron.
Style: Compact wafer.

Seat: EPDM or NBR.

mo oo o

2.13 IRON, PLATE-TYPE CHECK VALVES
A.  Class 150, Iron, Dual-Plate Check Valves with Resilient Seat:
1. Description:

a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
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NPS 14 to NPS 24, CWP Rating: 250 psig.

Body Design: Wafer, spring-loaded plates.

Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron.
Seat: EPDM or NBR.

moe a0

2.14 BRONZE GATE VALVES

A. Class 150, NRS Bronze Gate Valves:

1. Description:
a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 300 psig.
c. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends: Threaded.
e. Stem: Bronze.
f. Disc: Solid wedge; bronze.
g. Packing: Asbestos free.

2.15 IRON GATE VALVES

A. Class 125, OS&Y, Iron Gate Valves:

1. Description:
a. Standard: MSS SP-70, Type L.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A 126, gray iron with bolted bonnet.
e. Ends: Flanged.
f. Trim: Bronze.
g. Disc: Solid wedge.
h. Packing and Gasket: Asbestos free.

2.16 BRONZE GLOBE VALVES

A.  Class 150, Bronze Globe Valves with Bronze Disc:

1. Description:
a. Standard: MSS SP-80, Type 2.
b. CWP Rating: 300 psig.
c. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends: Threaded.
e. Stem and Disc: Bronze.
f. Packing: Asbestos free.
g. Handwheel: Malleable iron, bronze, or aluminum.
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2.17 IRON GLOBE VALVES

A. Class 125, Iron Globe Valves:

1. Description:
a. Standard: MSS SP-85, Type L.
b. CWP Rating: 200 psig.
c. Body Material: ASTM A 126, gray iron with bolted bonnet.
d. Ends: Flanged.
e. Trim: Bronze.
f. Packing and Gasket: Asbestos free.

2.18 LUBRICATED PLUG VALVES

A.  Class 125, Regular-Gland, Lubricated Plug Valves with Flanged Ends:

1. Description:

oo

™o

Standard: MSS SP-78, Type II.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Material: ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-
sealing system.

Pattern: Regular or short.

Plug: Cast iron or bronze with sealant groove.

2.19 ECCENTRIC PLUG VALVES

A. 175 CWP, Eccentric Plug Valves with Resilient Seating.

1. Description:

a.

@ o A

Standard: MSS SP-108.

CWP Rating: 175 psig minimum.

Body and Plug: ASTM A 48/A 48M, gray iron; ASTM A 126, gray iron; or
ASTM A 536, ductile iron.

Bearings: Oil-impregnated bronze or stainless steel.

Ends: Flanged.

Stem-Seal Packing: Asbestos free.

Plug, Resilient-Seating Material: ~ Suitable for potable-water service unless
otherwise indicated.
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PART 3 - EXECUTION

3.1

32

33

34

A.

w

o a

e

EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.

Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.

2. Center-Guided and Plate-Type Check Valves: In horizontal or vertical position, between
flanges.

3. Lift Check Valves: With stem upright and plumb.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but

before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

1. Shutoff Service: Ball, butterfly valves.
2. Butterfly Valve Dead-End Service: Single-flange (lug) type.
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3. Throttling Service except Steam: Globe, ball, or butterfly valves.
4. Throttling Service, Steam: Globe or butterfly valves.

S.

Pump-Discharge Check Valves:

a. NPS 2 and Smaller: Bronze swing check valves with bronze disc.
b. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or with
spring or iron, center-guided, metal or resilient-seat check valves.

B.  If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

C.  Select valves, except wafer types, with the following end connections:

1.

For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.

2. For Steel Piping, NPS 2 and Smaller: Threaded ends.
3. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules below.
4. For Steel Piping, NPS 5 and Larger: Flanged ends.
3.5 CHILLED-WATER, CONDENSER WATER AND HOT WATER VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller:

Nk W=

Ball Valves: Three piece, full port, brass or bronze with brass trim.
Bronze Swing Check Valves: Class 150, bronze disc.

Bronze Gate Valves: Class 150, NRS, bronze.

Bronze Globe Valves: Class 150, bronze disc.

B.  Pipe NPS 2-1/2 and Larger:

1.

Iron Valves, NPS 2-1/2 to NPS4: May be provided with threaded ends instead of
flanged ends.

2. Iron Ball Valves, NPS 2-1/2 to NPS 10: Class 150.

3. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, NBR seat,
aluminum-bronze disc.

4, Iron, Grooved-End Butterfly Valves, NPS 2-1/2 to NPS 12: 175 CWP.

5. High-Performance Butterfly Valves: Class 150, single flange.

6. Iron Swing Check Valves: Class 125, metal seats.

7. Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12: Class 125, lever
and spring.

8. Iron, Grooved-End Check Valves, NPS 3 to NPS 12: 300 CWP.

9. Iron, Center-Guided Check Valves: Class 150, compact-wafer, resilient seat.

10.  Iron, Plate-Type Check Valves: Class 150; single plate; resilient seat.

11.  Iron Gate Valves: Class 125, OS&Y.

12.  Iron Globe Valves: Class 125.

13.  Lubricated Plug Valves: Class 125, flanged.

14.  Eccentric Plug Valves: 175 CWP, resilient seating.
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END OF SECTION 230523
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following hangers and supports for HVAC system piping and
equipment:
1. Steel pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Equipment supports.
B.  Related Sections include the following:
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.
2. Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-
protection piping.
3. Division 23 Section " Expansion Fittings and Loops for HVAC Piping" for pipe guides
and anchors.
4, Division 23 Section " Vibration and Seismic Controls for HVAC Piping and Equipment”
for vibration isolation devices.
5. Division 23 Section(s) " Metal Ducts" for duct hangers and supports.
1.3 DEFINITIONS
A.  MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
B.  Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports."
1.4 PERFORMANCE REQUIREMENTS
A.  Design supports for multiple pipes, including pipe stands, capable of supporting combined
weight of supported systems, system contents, and test water.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 1
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1.5

1.6

B.

C.

A.

B.

C.

A.

B.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

Design seismic-restraint hangers and supports for piping and equipment and obtain approval
from authorities having jurisdiction.

SUBMITTALS

Product Data: For the following:

Steel pipe hangers and supports.

Fiberglass pipe hangers.

Thermal-hanger shield inserts.
Powder-actuated fastener systems.

bl

Shop Drawings: Show fabrication and installation details and include calculations for the
following:

Trapeze pipe hangers. Include Product Data for components.
Metal framing systems. Include Product Data for components.
Pipe stands. Include Product Data for components.
Equipment supports.

el .

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel.", AWS D1.3, "Structural Welding Code--Sheet Steel.", AWS D1.4, "Structural
Welding Code--Reinforcing Steel." and ASME Boiler and Pressure Vessel Code: Section IX.

Welding: Qualify procedures and personnel according to the following:

AWS D1.1, "Structural Welding Code--Steel."

AWS D1.2, "Structural Welding Code--Aluminum."

AWS D1.3, "Structural Welding Code--Sheet Steel."

AWS D1.4, "Structural Welding Code--Reinforcing Steel.”
ASME Boiler and Pressure Vessel Code: Section IX.

kW=

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 STEEL PIPE HANGERS AND SUPPORTS
A.  Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.
B.  Material: Carbon Steel
C.  Coating: Hot dipped galvanized
D.  Nonmetallic Coatings: Plastic coating, jacket, or liner.
E. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.
2.3 TRAPEZE PIPE HANGERS
A.  Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.
2.4 METAL FRAMING SYSTEMS
A.  Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.
B.  Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.
C.  Nonmetallic Coatings: Plastic coating, jacket, or liner.
2.5 THERMAL-HANGER SHIELD INSERTS
A.  Description: 100-psig- minimum, compressive-strength insulation insert encased in sheet metal
shield.
B. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate or ASTM C 552, Type II cellular glass with vapor barrier.
C.  Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I
calcium silicate or ASTM C 552, Type Il cellular glass.
D.  For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 -3
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E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.

2.6 FASTENER SYSTEMS

A.  Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

B.  Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in hardened
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.

2.7 PIPE STAND FABRICATION

A.  Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosion-
resistant components to support roof-mounted piping.

B.  Compact Pipe Stand: One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

C. Low-Type, Single-Pipe Stand: One-piece plastic base unit with plastic roller, for roof
installation without membrane penetration.

D.  High-Type, Single-Pipe Stand: Assembly of base, vertical and horizontal members, and pipe
support, for roof installation without membrane penetration.

1. Base: Plastic.

2. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-
thread rods.

3. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-
steel, roller-type pipe support.

E. High-Type, Multiple-Pipe Stand: Assembly of bases, vertical and horizontal members, and pipe
supports, for roof installation without membrane penetration.

1. Bases: One or more plastic.

2. Vertical Members: Two or more protective-coated-steel channels.
3. Horizontal Member: Protective-coated-steel channel.

4, Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

F. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe support made from structural-
steel shape, continuous-thread rods, and rollers for mounting on permanent stationary roof curb.
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2.8 EQUIPMENT SUPPORTS
A.  Description: Welded, shop- or field-fabricated equipment support made from structural-steel

2.9

A.

B.

shapes.

MISCELLANEOUS MATERIALS
Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS
A.  Specific hanger and support requirements are specified in Sections specifying piping systems
and equipment.
B.  Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections.
C.  Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
not have field-applied finish.
D.  Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
E.  Use padded hangers for piping that is subject to scratching.
F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated stationary pipes, NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes,
NPS 4 to NPS 16, requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.
5. Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.
6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated stationary pipes, NPS 3/4 to NPS 8.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 -5
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7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2.

10.  Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8.

11.  Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 3.

12.  U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.

13.  Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

14.  Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel
pipe base stanchion support and cast-iron floor flange.

15.  Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36, with
steel pipe base stanchion support and cast-iron floor flange and with U-bolt to retain pipe.

16.  Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion
support and cast-iron floor flange.

17.  Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30, from 2
rods if longitudinal movement caused by expansion and contraction might occur.

18.  Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS 2-1/2 to
NPS 20, from single rod if horizontal movement caused by expansion and contraction
might occur.

19. Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS2 to NPS 42, if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes, NPS 2 to NPS 24, if
small horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.

21.  Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, NPS 2 to
NPS 30, if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

G.  Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to
NPS 20.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers,
NPS 3/4 to NPS 20, if longer ends are required for riser clamps.

H.  Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.
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S.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

L Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel [-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

11. Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

12. Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.

13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1.

2.

3.

Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

K.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed
1-1/4 inches.
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32

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with
springs.

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to absorb expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections.

Use mechanical-expansion anchors instead of building attachments where required in concrete
construction.

HANGER AND SUPPORT INSTALLATION

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building
structure.

Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support
together on field-assembled metal framing systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
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E.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

F. Pipe Stand Installation:

L. Pipe Stand Types except Curb-Mounting Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. Refer to Division 07 Section "Roof
Accessories" for curbs.

G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

H.  Equipment Support Installation: Fabricate from welded-structural-steel shapes.

L. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

J. Install lateral bracing with pipe hangers and supports to prevent swaying.

K. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten
inserts to forms and install reinforcing bars through openings at top of inserts.

L. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment,

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building
services piping) are not exceeded.

N.  Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and
ASME B31.9 for building services piping.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 -9
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33

34

2.

SN

Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Shield Dimensions for Pipe: Not less than the following:

NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

oo o

Pipes NPS 8 and Larger: Include wood inserts.
Insert Material: Length at least as long as protective shield.
Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make smooth bearing surface.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance
and quality of welds, and methods used in correcting welding work, and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 10
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3.5

3.6

4. Finish welds at exposed connections so no roughness shows after finishing and contours
of welded surfaces match adjacent contours.
ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 2”.

PAINTING

Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Touch Up: Cleaning and touchup painting of field welds, bolted connections, and abraded areas
of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 230529
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.  Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4.  Valve tags.
1.2 SUBMITTAL

A.  Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Plastic Labels for Equipment (Note: Plastic Labels utilized in a return air plenum shall be listed
and approved for use in a return air plenum):

1.

nh N

@

7.
8.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Red.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B.  Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.
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2.2 WARNING SIGNS AND LABELS

A.  Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, and having predrilled holes for attachment hardware.

B.  Letter Color: Red.

C.  Background Color: White.

D.  Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

G.  Fasteners: Stainless-steel rivets or self-tapping screws.

H.  Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I Label Content: Include caution and warning information, plus emergency notification
instructions.

2.3 PIPE LABELS

A.  General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction. (Note: Plastic Labels utilized in a return air
plenum shall be listed and approved for use in a return air plenum):

B.  Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

C.  Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, and an arrow indicating flow direction.

1.  Flow-Direction Arrows: Integral with piping system service lettering to accommodate
both directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.
2.4 VALVE TAGS

A.  Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.
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1.  Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass wire-link or beaded chain.

B.  Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.
3.2 EQUIPMENT LABEL INSTALLATION
A.  Install or permanently fasten labels on each major item of mechanical equipment.
B.  Locate equipment labels where accessible and visible.
C. Major mechanical equipment shall include:
a. Chillers

b. Pumps
c. Air Separators

33 PIPE LABEL INSTALLATION
A.  Piping Color-Coding: Painting of piping is specified in Division 09.

B.  Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.
Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
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At access doors, manholes, and similar access points that permit view of concealed

Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
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4.
piping.
5.
6.
areas of congested piping and equipment.
7.

On piping above removable acoustical ceilings. Omit intermediately spaced labels.

C.  Pipe Label Color Schedule:

1. Chilled-Water Piping:
a. Background Color: Green.
b. Letter Color: White.

2.  Heating Water Piping:
a. Background Color: Yellow.
b. Letter Color: Black.

3. Drain Piping:
a. Background Color: Yellow.
b. Letter Color: Black.

34 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; and shutoff valves. List tagged valves in a valve schedule.

B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and

with captions similar to those indicated in the following subparagraphs:

1.

Valve-Tag Size and Shape:

a. Chilled Water: 2 inches, round.

b. Hot Water: 2 inches, round.

c. Gas: 2 inches, round.

Valve-Tag Color:

a. Chilled Water: Natural.
b. Refrigerant: Natural.
c. Hot Water: Natural.

d. Gas: Natural.

Letter Color:

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
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a. Chilled Water: Black.

b. Refrigerant: Black.
c. Hot Water: Black.

3.5 WARNING-TAG INSTALLATION

A.  Write required message on, and attach warning tags to, equipment and other items where
required.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes TAB to produce design objectives for the following:
1. Air Systems:

a. Constant-volume air systems.
b. Variable-air-volume systems.

2. Hydronic Piping Systems:

a. Constant-flow systems.
b. Variable-flow systems.
c. Primary-secondary systems.

Steam systems.

HVAC equipment quantitative-performance settings.

Kitchen hood airflow balancing.

Laboratory fume hood airflow balancing.

Exhaust hood airflow balancing.

Space pressurization testing and adjusting.

9. Vibration measuring.

10.  Sound level measuring.

11.  Stair-tower pressurization testing and adjusting.

12.  Smoke-control systems testing and adjusting.

13.  Indoor-air quality measuring.

14.  Existing systems TAB.

15.  Verifying that automatic control devices are functioning properly.
16.  Reporting results of activities and procedures specified in this Section.

PN AW

1.3 DEFINITIONS

A.  Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce
fan speed or adjust a damper.

B. Balance: To proportion flows within the distribution system, including submains, branches, and
terminals, according to indicated quantities.
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C.

Barrier or Boundary: Construction, either vertical or horizontal, such as walls, floors, and
ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors,
and other pollutants.

D.  Draft: A current of air, when referring to localized effect caused by one or more factors of high
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn
from a person's skin than is normally dissipated.

E.  NC: Noise criteria.

F. Procedure: An approach to and execution of a sequence of work operations to yield repeatable
results.

G. RC: Room criteria.

H.  Report Forms: Test data sheets for recording test data in logical order.

L Smoke-Control System: An engineered system that uses fans to produce airflow and pressure
differences across barriers to limit smoke movement.

J. Smoke-Control Zone: A space within a building that is enclosed by smoke barriers and is a part
of a zoned smoke-control system.

K.  Stair Pressurization System: A type of smoke-control system that is intended to positively
pressurize stair towers with outdoor air by using fans to keep smoke from contaminating the
stair towers during an alarm condition.

L. Static Head: The pressure due to the weight of the fluid above the point of measurement. In a
closed system, static head is equal on both sides of the pump.

M.  Suction Head: The height of fluid surface above the centerline of the pump on the suction side.

N.  System Effect: A phenomenon that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.

O.  System Effect Factors: Allowances used to calculate a reduction of the performance ratings of a
fan when installed under conditions different from those presented when the fan was
performance tested.

P. TAB: Testing, adjusting, and balancing.

Q. Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the
distribution system.

R.  Test: A procedure to determine quantitative performance of systems or equipment.

S. Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for performing and
reporting TAB procedures.
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1.4 SUBMITTALS
A.  Qualification Data: Within 15 days from Contractor's Notice to Proceed, submit 4 copies of

evidence that TAB firm and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

B.  Contract Documents Examination Report: Within 30 days from Contractor's Notice to
Proceed, submit 4 copies of the Contract Documents review report as specified in Part 3.

C.  Strategies and Procedures Plan: Within 60 days from Contractor's Notice to Proceed, submit 4
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation”
Article. Include a complete set of report forms intended for use on this Project.

D.  Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on
approved forms certified by TAB firm.

E. Sample Report Forms: Submit two sets of sample TAB report forms.

F. Warranties specified in this Section.

1.5 QUALITY ASSURANCE

A.  TAB Firm Qualifications: Engage a TAB firm certified by AABC or NEBB.

B. TAB Conference: Meet with Owner's and Architect's representatives on approval of TAB
strategies and procedures plan to develop a mutual understanding of the details. Ensure the
participation of TAB team members, equipment manufacturers' authorized service
representatives, HVAC controls installers, and other support personnel. Provide seven days'
advance notice of scheduled meeting time and location.

1. Agenda Items: Include at least the following:
a. Submittal distribution requirements.
b. The Contract Documents examination report.
C. TAB plan.
d. Work schedule and Project-site access requirements.
e. Coordination and cooperation of trades and subcontractors.
f. Coordination of documentation and communication flow.

C.  Certification of TAB Reports: Certify TAB field data reports. This certification includes the
following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that TAB team complied with approved TAB plan and the procedures specified
and referenced in this Specification.

D. TAB Report Forms: Use standard forms from AABC's "National Standards for Testing and
Balancing Heating, Ventilating, and Air Conditioning Systems." or NEBB's "Procedural
Standards for Testing, Adjusting, and Balancing of Environmental Systems."
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E.

1.6

1.7

Instrumentation Type, Quantity, and Accuracy: As described in AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems or NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems,"
Section II, "Required Instrumentation for NEBB Certification."

Instrumentation Calibration: Calibrate instruments at least every six months or more frequently
if required by instrument manufacturer.

1. Keep an updated record of instrument calibration that indicates date of calibration and the
name of party performing instrument calibration.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2007, Section 7.2.2 - "Air
Balancing."

ASHRAE/IESNA 90.1-2007 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-
2007, Section 6.7.2.3 - "System Balancing."

COORDINATION

Coordinate the efforts of factory-authorized service representatives for systems and equipment,
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to
support and assist TAB activities.

Notice: Provide seven days' advance notice for each test. Include scheduled test dates and
times.

Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed.

WARRANTY

National Project Performance Guarantee: Provide a guarantee on AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating
that AABC will assist in completing requirements of the Contract Documents if TAB firm fails
to comply with the Contract Documents. Guarantee includes the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract
Documents.

2. Systems are balanced to optimum performance capabilities within design and installation
limits.

Special Guarantee: Provide a guarantee on NEBB forms stating that NEBB will assist in
completing requirements of the Contract Documents if TAB firm fails to comply with the
Contract Documents. Guarantee shall include the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract
Documents.

2. Systems are balanced to optimum performance capabilities within design and installation
limits.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

L. Contract Documents are defined in the General and Supplementary Conditions of
Contract.

2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of these balancing
devices are accessible and appropriate for effective balancing and for efficient system and
equipment operation.

Examine approved submittal data of HVAC systems and equipment.

Examine Project Record Documents described in Division 01 Section "Project Record
Documents."

Examine design data, including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine equipment performance data including fan and pump curves. Relate performance data
to Project conditions and requirements, including system effects that can create undesired or
unpredicted conditions that cause reduced capacities in all or part of a system. Calculate system
effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from those presented when the equipment was performance tested at the
factory. To calculate system effects for air systems, use tables and charts found in AMCA 201,
"Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,"
Sections 5 and 6. Compare this data with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

Examine system and equipment test reports.

Examine HVAC system and equipment installations to verify that indicated balancing devices,
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and
fittings, and manual volume dampers, are properly installed, and that their locations are
accessible and appropriate for effective balancing and for efficient system and equipment
operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.
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J.

Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased,
belts are aligned and tight, and equipment with functioning controls is ready for operation.

K.  Examine terminal units, such as variable-air-volume boxes, to verify that they are accessible
and their controls are connected and functioning.

L. Examine plenum ceilings used for supply air to verify that they are airtight. Verify that pipe
penetrations and other holes are sealed.

M.  Examine strainers for clean screens and proper perforations.

N.  Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

O.  Examine heat-transfer coils for correct piping connections and for clean and straight fins.

P. Examine system pumps to ensure absence of entrained air in the suction piping.

Examine equipment for installation and for properly operating safety interlocks and controls.

Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the intended controller.

2. Dampers and valves are in the position indicated by the controller.

3. Integrity of valves and dampers for free and full operation and for tightness of fully
closed and fully open positions. This includes dampers in multizone units, mixing boxes,
and variable-air-volume terminals.

4. Automatic modulating and shutoff valves, including two-way valves and three-way
mixing and diverting valves, are properly connected.

5. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and
cold walls.

6 Sensors are located to sense only the intended conditions.

7 Sequence of operation for control modes is according to the Contract Documents.

8. Controller set points are set at indicated values.

9 Interlocked systems are operating.

10.  Changeover from heating to cooling mode occurs according to indicated values.

S. Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different from
indicated values.

3.2 PREPARATION

A.  Prepare a TAB plan that includes strategies and step-by-step procedures.

B.  Complete system readiness checks and prepare system readiness reports. Verify the following:
1. Permanent electrical power wiring is complete.

2. Hydronic systems are filled, clean, and free of air.

3. Automatic temperature-control systems are operational.
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4. Equipment and duct access doors are securely closed.

5. Balance, smoke, and fire dampers are open.

6. Isolating and balancing valves are open and control valves are operational.

7 Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

8. Windows and doors can be closed so indicated conditions for system operations can be
met.

33 GENERAL PROCEDURES FOR TESTING AND BALANCING

A.  Perform testing and balancing procedures on each system according to the procedures contained
in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air
Conditioning Systems", NEBB's "Procedural Standards for Testing, Adjusting, and Balancing
of Environmental Systems" and this Section.

1. Comply with requirements in ASHRAE 62.1-2007, Section 7.2.2 - "Air Balancing."

B.  Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing and
balancing, close probe holes and patch insulation with new materials identical to those removed.
Restore vapor barrier and finish according to insulation Specifications for this Project.

C. Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings.

D.  Take and report testing and balancing measurements in inch-pound (IP) units.

34 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A.  Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B.  Prepare schematic diagrams of systems' "as-built" duct layouts.

C.  For variable-air-volume systems, develop a plan to simulate diversity.

D.  Determine the best locations in main and branch ducts for accurate duct airflow measurements.

E. Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G.  Verify that motor starters are equipped with properly sized thermal protection.

H.  Check dampers for proper position to achieve desired airflow path.
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L Check for airflow blockages.
J. Check condensate drains for proper connections and functioning.
K. Check for proper sealing of air-handling unit components.
L. Check for proper sealing of air duct system.
3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A.  Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from flexible connection and downstream from duct
restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

2. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Simulate dirty filter operation and record the point at which maintenance personnel
must change filters.

3. Measure static pressures entering and leaving other devices such as sound traps, heat
recovery equipment, and air washers, under final balanced conditions.

4. Compare design data with installed conditions to determine variations in design static
pressures versus actual static pressures. Compare actual system effect factors with
calculated system effect factors to identify where variations occur. Recommend
corrective action to align design and actual conditions.

5. Obtain approval from Architect for adjustment of fan speed higher or lower than
indicated speed. Make required adjustments to pulley sizes, motor sizes, and electrical
connections to accommodate fan-speed changes.

6. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full cooling, full
heating, economizer, and any other operating modes to determine the maximum required
brake horsepower.

B.  Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper and adjust
volume dampers until the proper static pressure is achieved.
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a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.
2. Remeasure each submain and branch duct after all have been adjusted. Continue to

3.6

adjust submain and branch ducts to indicated airflows within specified tolerances.
Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust terminal outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values. Make adjustments using volume dampers rather than extractors
and the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated
quantities without generating noise levels above the limitations prescribed by the
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

Compensating for Diversity: When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a maximum set-point
airflow condition until the total airflow of the terminal units equals the indicated airflow of the
fan. Select the reduced airflow terminal units so they are distributed evenly among the branch
ducts.

Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:

1. Set outside-air dampers at minimum, and return- and exhaust-air dampers at a position
that simulates full-cooling load.
2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.

Measure static pressure. Adjust system static pressure so the entering static pressure for

the critical terminal unit is not less than the sum of terminal-unit manufacturer's

recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.

Measure total system airflow. Adjust to within indicated airflow.

4. Set terminal units at maximum airflow and adjust controller or regulator to deliver the
designed maximum airflow. Use terminal-unit manufacturer's written instructions to
make this adjustment. When total airflow is correct, balance the air outlets downstream
from terminal units as described for constant-volume air systems.

5. Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.

W

a. If air outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.
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6. Remeasure the return airflow to the fan while operating at maximum return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

7. Measure static pressure at the most critical terminal unit and adjust the static-pressure
controller at the main supply-air sensing station to ensure that adequate static pressure is
maintained at the most critical unit.

8. Record the final fan performance data.

C.  Pressure-Dependent, Variable-Air-Volume Systems without Diversity: After the fan systems
have been adjusted, adjust the variable-air-volume systems as follows:

1.
2.
3.

b

Balance systems similar to constant-volume air systems.

Set terminal units and supply fan at full-airflow condition.

Adjust inlet dampers of each terminal unit to indicated airflow and verify operation of the
static-pressure controller. When total airflow is correct, balance the air outlets
downstream from terminal units as described for constant-volume air systems.

Readjust fan airflow for final maximum readings.

Measure operating static pressure at the sensor that controls the supply fan, if one is
installed, and verify operation of the static-pressure controller.

Set supply fan at minimum airflow if minimum airflow is indicated. Measure static
pressure to verify that it is being maintained by the controller.

Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.

a. If air outlets are out of balance at minimum airflow, report the condition but leave
the outlets balanced for maximum airflow.

Measure the return airflow to the fan while operating at maximum return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

D.  Pressure-Dependent, Variable-Air-Volume Systems with Diversity: After the fan systems have
been adjusted, adjust the variable-air-volume systems as follows:

1. Set system at maximum indicated airflow by setting the required number of terminal
units at minimum airflow. Select the reduced airflow terminal units so they are
distributed evenly among the branch ducts.

2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set
at maximum airflow.

3. Set terminal units at full-airflow condition.

4, Adjust terminal units starting at the supply-fan end of the system and continuing
progressively to the end of the system. Adjust inlet dampers of each terminal unit to
indicated airflow. When total airflow is correct, balance the air outlets downstream from
terminal units as described for constant-volume air systems.

5. Adjust terminal units for minimum airflow.

6. Measure static pressure at the sensor.

7. Measure the return airflow to the fan while operating at maximum return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.
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3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
A.  Prepare test reports with pertinent design data and number in sequence starting at pump to end
of system. Check the sum of branch-circuit flows against approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.
B.  Prepare schematic diagrams of systems' "as-built" piping layouts.
C.  Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

1. Open all manual valves for maximum flow.

2. Check expansion tank liquid level.

3. Check makeup-water-station pressure gage for adequate pressure for highest vent.

4. Check flow-control valves for specified sequence of operation and set at indicated flow.

5. Set differential-pressure control valves at the specified differential pressure. Do not set at
fully closed position when pump is positive-displacement type unless several terminal
valves are kept open.

6. Set system controls so automatic valves are wide open to heat exchangers.

7. Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.

8. Check air vents for a forceful liquid flow exiting from vents when manually operated.

3.8 PROCEDURES FOR HYDRONIC SYSTEMS
A.  Measure water flow at pumps. Use the following procedures, except for positive-displacement
pumps:

1. Verify impeller size by operating the pump with the discharge valve closed. Read
pressure differential across the pump. Convert pressure to head and correct for
differences in gage heights. Note the point on manufacturer's pump curve at zero flow
and verify that the pump has the intended impeller size.

2. Check system resistance. With all valves open, read pressure differential across the
pump and mark pump manufacturer's head-capacity curve. Adjust pump discharge valve
until indicated water flow is achieved.

3. Verify pump-motor brake horsepower. Calculate the intended brake horsepower for the
system based on pump manufacturer's performance data. Compare calculated brake
horsepower with nameplate data on the pump motor. Report conditions where actual
amperage exceeds motor nameplate amperage.

4. Report flow rates that are not within plus or minus 5 percent of design.

B.  Set calibrated balancing valves, if installed, at calculated presettings.
C.  Measure flow at all stations and adjust, where necessary, to obtain first balance.

1. System components that have Cv rating or an accurately cataloged flow-pressure-drop
relationship may be used as a flow-indicating device.

D.  Measure flow at main balancing station and set main balancing device to achieve flow that is 5
percent greater than indicated flow.
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E. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:

1. Determine the balancing station with the highest percentage over indicated flow.

2. Adjust each station in turn, beginning with the station with the highest percentage over
indicated flow and proceeding to the station with the lowest percentage over indicated
flow.

3. Record settings and mark balancing devices.

F. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump

heads, and systems' pressures and temperatures including outdoor-air temperature.

G.  Measure the differential-pressure control valve settings existing at the conclusions of balancing.

3.9 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

A. Balance systems with automatic two- and three-way control valves by setting systems at
maximum flow through heat-exchange terminals and proceed as specified above for hydronic
systems.

3.10 PROCEDURES FOR PRIMARY-SECONDARY-FLOW HYDRONIC SYSTEMS

A.  Balance the primary system crossover flow first, then balance the secondary system.

3.11 PROCEDURES FOR MOTORS

A.  Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer, model, and serial numbers.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.
B.  Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying

from minimum to maximum. Test the manual bypass for the controller to prove proper
operation. Record observations, including controller manufacturer, model and serial numbers,
and nameplate data.

3.12 PROCEDURES FOR CHILLERS

A.  Balance water flow through each evaporator and condenser to within specified tolerances of
indicated flow with all pumps operating. With only one chiller operating in a multiple chiller
installation, do not exceed the flow for the maximum tube velocity recommended by the chiller
manufacturer. Measure and record the following data with each chiller operating at design
conditions:
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1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow.

2. If water-cooled chillers, condenser-water entering and leaving temperatures, pressure
drop, and water flow.

3. Evaporator and condenser refrigerant temperatures and pressures, using instruments

furnished by chiller manufacturer.

Power factor if factory-installed instrumentation is furnished for measuring kilowatt.
Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatt.
Capacity: Calculate in tons of cooling.

If air-cooled chillers, verify condenser-fan rotation and record fan and motor data
including number of fans and entering- and leaving-air temperatures.

Nk

3.13 PROCEDURES FOR COOLING TOWERS

A.  Shut off makeup water for the duration of the test, and verify that makeup and blowdown
systems are fully operational after tests and before leaving the equipment. Perform the
following tests and record the results:

Measure condenser-water flow to each cell of the cooling tower.

Measure entering- and leaving-water temperatures.

Measure wet- and dry-bulb temperatures of entering air.

Measure wet- and dry-bulb temperatures of leaving air.

Measure condenser-water flow rate recirculating through the cooling tower.
Measure cooling tower pump discharge pressure.

Adjust water level and feed rate of makeup-water system.

NNk

3.14 PROCEDURES FOR CONDENSING UNITS
A.  Verify proper rotation of fans.
B.  Measure entering- and leaving-air temperatures.

C.  Record compressor data.

3.15 PROCEDURES FOR BOILERS

A.  If hydronic, measure entering- and leaving-water temperatures and water flow.
B.  If steam, measure entering-water temperature and flow and leaving steam pressure, temperature,
and flow.

3.16 PROCEDURES FOR HEAT-TRANSFER COILS

A.  Water Coils: Measure the following data for each coil:

1. Entering- and leaving-water temperature.
2. Water flow rate.
3. Water pressure drop.
TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 13

70



UCPS New Town Elementary School 03-01-2026
Chiller Replacement

4. Dry-bulb temperature of entering and leaving air.
5. Wet-bulb temperature of entering and leaving air for cooling coils.
6. Airflow.
7 Air pressure drop.
B.  Electric-Heating Coils: Measure the following data for each coil:
1. Nameplate data.
2. Airflow.
3. Entering- and leaving-air temperature at full load.
4. Voltage and amperage input of each phase at full load and at each incremental stage.
5. Calculated kilowatt at full load.
6. Fuse or circuit-breaker rating for overload protection.

C.  Refrigerant Coils: Measure the following data for each coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Refrigerant suction pressure and temperature.

M

3.17 PROCEDURES FOR TEMPERATURE MEASUREMENTS

A.  During TAB, report the need for adjustment in temperature regulation within the automatic
temperature-control system.

B.  Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive
eight-hour days, in each separately controlled zone, to prove correctness of final temperature
settings. Measure when the building or zone is occupied.

C.  Measure outside-air, wet- and dry-bulb temperatures.

3.18 PROCEDURES FOR COMMERCIAL KITCHEN HOODS

A.  Measure, adjust, and record the airflow of each kitchen hood. For kitchen hoods designed with
integral makeup air, measure and adjust the exhaust and makeup airflow. Measure airflow by
duct Pitot-tube traverse. If a duct Pitot-tube traverse is not possible, provide an explanation in
the report of the reason(s) why and also the reason why the method used was chosen.

1. Install welded test ports in the sides of the exhaust duct for the duct Pitot-tube traverse.
Install each test port with a threaded cap that is liquid tight.

B.  After balancing is complete, do the following:

1. Measure and record the static pressure at the hood exhaust-duct connection.

2. Measure and record the hood face velocity. Make measurements at multiple points
across the face of the hood. Perform measurements at a maximum of 12 inches (300
mm) between points and between any point and the perimeter. Calculate the average of
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the measurements recorded. Verify that the hood average face velocity complies with the
Contract Documents and governing codes.

3. Check the hood for capture and containment of smoke using a smoke emitting device.
Observe the smoke pattern. Make adjustments to room airflow patterns to achieve
optimum results.

C.  Visually inspect the hood exhaust duct throughout its entire length in compliance with
authorities having jurisdiction. Begin at the hood connection and end at the point it discharges
outdoors. Report findings.

Check duct slopes as required.

Verify that duct access is installed as required.

Verify that point of termination is as required.

Verify that duct air velocity is within the range required.
Verify that duct is within a fire-rated enclosure.

M

D.  Report deficiencies.

3.19 PROCEDURES FOR EXHAUST HOODS

A.  Measure, adjust, and record the airflow of each exhaust hood. Measure airflow by duct Pitot-
tube traverse. If a duct Pitot-tube traverse is not possible, explain why, in the report, and
explain the test method used.

B.  After balancing is complete, do the following:

1. Measure and record the static pressure at the hood exhaust-duct connection.
2. Check the hood for capture and containment of smoke using a smoke emitting device.
Observe the smoke pattern. Make adjustments to achieve optimum results.

3.20 PROCEDURES FOR  SPACE  PRESSURIZATION MEASUREMENTS  AND
ADJUSTMENTS

A.  Before testing for space pressurization, observe the space to verify the integrity of the space
boundaries. Verify that windows and doors are closed and applicable safing, gaskets, and
sealants are installed. Report deficiencies and postpone testing until after the reported
deficiencies are corrected.

B. Measure, adjust, and record the pressurization of each room, each zone, and each building by
adjusting the supply, return, and exhaust airflows to achieve the indicated conditions.

C.  Measure space pressure differential where pressure is used as the design criteria, and measure
airflow differential where differential airflow is used as the design criteria for space
pressurization.

1. For pressure measurements, measure and record the pressure difference between the
intended spaces at the door with all doors in the space closed. Record the high-pressure
side, low-pressure side, and pressure difference between each adjacent space.
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2. For applications with cascading levels of space pressurization, begin in the most critical
space and work to the least critical space.
3. Test room pressurization first, then zones, and finish with building pressurization.
D.  To achieve indicated pressurization, set the supply airflow to the indicated conditions and adjust

the exhaust and return airflow to achieve the indicated pressure or airflow difference.

E.  For spaces with pressurization being monitored and controlled automatically, observe and adjust
the controls to achieve the desired set point.

1. Compare the values of the measurements taken to the measured values of the control
system instruments and report findings.

2. Check the repeatability of the controls by successive tests designed to temporarily alter
the ability to achieve space pressurization. Test overpressurization and
underpressurization, and observe and report on the system's ability to revert to the set
point.

3. For spaces served by variable-air-volume supply and exhaust systems, measure space
pressurization at indicated airflow and minimum airflow conditions.

F. In spaces that employ multiple modes of operation, such as normal mode and emergency mode
or occupied mode and unoccupied mode, measure, adjust, and record data for each operating
mode.

G. Record indicated conditions and corresponding initial and final measurements. Report
deficiencies.

3.21 TEMPERATURE-CONTROL VERIFICATION

A.  Verify that controllers are calibrated and commissioned.

B.  Check transmitter and controller locations and note conditions that would adversely affect
control functions.

C.  Record controller settings and note variances between set points and actual measurements.

D.  Check the operation of limiting controllers (i.e., high- and low-temperature controllers).

E. Check free travel and proper operation of control devices such as damper and valve operators.

F. Check the sequence of operation of control devices. Note air pressures and device positions and
correlate with airflow and water flow measurements. Note the speed of response to input
changes.

G.  Check the interaction of electrically operated switch transducers.

H.  Check the interaction of interlock and lockout systems.

L Check main control supply-air pressure and observe compressor and dryer operations.
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J.

3.22

3.23

3.24

Record voltages of power supply and controller output. Determine whether the system operates
on a grounded or nongrounded power supply.

Note operation of electric actuators using spring return for proper fail-safe operations.

TOLERANCES

Set HVAC system airflow and water flow rates within the following tolerances (code required
minimums must meet or exceed rates indicated on plans):

Supply, Return, and Exhaust Fans and Equipment with Fans: Minus 5 to plus 10 percent.
Air Outlets and Inlets: minus 10 to plus 10 percent.

Heating-Water Flow Rate: minus 3 to plus 3 percent.

Cooling-Water Flow Rate: minus 3 to plus 3 percent.

bl

REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

Status Reports: As Work progresses, prepare reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and each
building floor for systems serving multiple floors.

FINAL REPORT

General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in
three-ring binder, tabulated and divided into sections by tested and balanced systems.

Include a certification sheet in front of binder signed and sealed by the certified testing and
balancing engineer.

1. Include a list of instruments used for procedures, along with proof of calibration.
Final Report Contents: In addition to certified field report data, include the following:
Pump curves.

Fan curves.

Manufacturers' test data.
Field test reports prepared by system and equipment installers.

L=
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S.

Other information relative to equipment performance, but do not include Shop Drawings
and Product Data.

D.  General Report Data: In addition to form titles and entries, include the following data in the
final report, as applicable:

200NN R W

11.

12.
13.
14.

15.

Title page.

Name and address of TAB firm.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB firm who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents including the following:

a Indicated versus final performance.

b. Notable characteristics of systems.

c. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer, type size, and fittings.

Notes to explain why certain final data in the body of reports varies from indicated
values.

Test conditions for fans and pump performance forms including the following:

Settings for outside-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

B o po o

E. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

Nk W=

Quantities of outside, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

F. Air-Handling Unit Test Reports: For air-handling units with coils, include the following:
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1. Unit Data: Include the following:

Unit identification.

Location.

Make and type.

Model number and unit size.
Manufacturer's serial number.

Unit arrangement and class.
Discharge arrangement.

Sheave make, size in inches, and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches.
Number of belts, make, and size.
Number of filters, type, and size.

TS ER Mo a0 o

2. Motor Data:

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches.

mo a0 o

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.
Preheat coil static-pressure differential in inches wg.
Cooling coil static-pressure differential in inches wg.
Heating coil static-pressure differential in inches wg.
Outside airflow in cfm.

Return airflow in cfm.

Outside-air damper position.

Return-air damper position.

Vortex damper position.

S CRT O ER DO AL O

G.  Apparatus-Coil Test Reports:

1. Coil Data:
a. System identification.
b. Location.
c. Coil type.
d. Number of rows.
e. Fin spacing in fins per inch o.c.
f. Make and model number.
g. Face area in sq. ft..
h. Tube size in NPS.
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1. Tube and fin materials.
J- Circuiting arrangement.

2. Test Data (Indicated and Actual Values):

Airflow rate in cfm.

Average face velocity in fpm.

Air pressure drop in inches wg.

Outside-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Entering-water temperature in deg F.

Leaving-water temperature in deg F.

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.

Inlet steam pressure in psig.

CBEEB AT IER DO A0 o

H.  Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:

1. Unit Data:

System identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel type in input data.

Output capacity in Btuh.

Ignition type.

Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches, and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches.

PE AT ER MO AL O

2. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btuh.

S o po o
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High-fire fuel input in Btuh.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btuh.

Motor voltage at each connection.
Motor amperage for each phase.
Heating value of fuel in Btuh.

op g T

L. Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:

1. Unit Data:

System identification.

Location.

Coil identification.

Capacity in Btuh.

Number of stages.

Connected volts, phase, and hertz.
Rated amperage.

Airflow rate in cfm.

Face area in sq. ft..

Minimum face velocity in fpm.

TR e a0 o

2. Test Data (Indicated and Actual Values):

a. Heat output in Btuh.
b. Airflow rate in cfm.
c. Air velocity in fpm.
d. Entering-air temperature in deg F.
e. Leaving-air temperature in deg F.
f. Voltage at each connection.
g. Amperage for each phase.
J. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

System identification.

Location.

Make and type.

Model number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches, and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches.

PR mo po o

2. Motor Data:

a. Make and frame type and size.
b. Horsepower and rpm.
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c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Sheave dimensions, center-to-center, and amount of adjustments in inches.
g. Number of belts, make, and size.

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.

oo ow

K. Round, Flat-Oval, and Rectangular Duct Traverse Reports:
representing the duct cross-section and record the following:

1. Report Data:

System and air-handling unit number.
Location and zone.

Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct size in inches.

Duct area in sq. ft..

Indicated airflow rate in cfm.
Indicated velocity in fpm.

Actual airflow rate in cfm.

Actual average velocity in fpm.
Barometric pressure in psig.

TS PR e a0 o

L. Air-Terminal-Device Reports:
1. Unit Data:

System and air-handling unit identification.
Location and zone.

Test apparatus used.

Area served.

Air-terminal-device make.

Air-terminal-device number from system diagram.
Air-terminal-device type and model number.
Air-terminal-device size.

Air-terminal-device effective area in sq. ft..

FER O 80 o

2. Test Data (Indicated and Actual Values):

Airflow rate in cfm.

Air velocity in fpm.

Preliminary airflow rate as needed in cfm.
Preliminary velocity as needed in fpm.

oo
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c.

f.

g.

Final airflow rate in cfm.
Final velocity in fpm.
Space temperature in deg F.

03-01-2026

M.  System-Coil Reports: For reheat coils and water coils of terminal units, include the following:

1.

Unit Data:

a. System and air-handling unit identification.
b. Location and zone.

c. Room or riser served.

d. Coil make and size.

e. Flowmeter type.

Test Data (Indicated and Actual Values):

mo oo o

Airflow rate in cfm.

Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Water pressure drop in feet of head or psig.
Entering-air temperature in deg F.
Leaving-air temperature in deg F.

N.  Packaged Chiller Reports:

1.

Unit Data:

B o ao o

Water-Cooled Condenser Test Data (Indicated and Actual Values):

mo oo o

Unit identification.

Make and model number.

Manufacturer's serial number.

Refrigerant type and capacity in gal..
Starter type and size.

Starter thermal protection size.
Compressor make and model number.
Compressor manufacturer's serial number.

Refrigerant pressure in psig.

Refrigerant temperature in deg F.

Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Entering-water pressure in feet of head or psig.
Water pressure differential in feet of head or psig.

Air-Cooled Condenser Test Data (Indicated and Actual Values):

a.
b.
C.

Refrigerant pressure in psig.
Refrigerant temperature in deg F.
Entering- and leaving-air temperature in deg F.

TESTING, ADJUSTING, AND BALANCING FOR HVAC

80

230593 -23



UCPS New Town Elementary School 03-01-2026

Chiller Replacement

4.

Evaporator Test Reports (Indicated and Actual Values):

mo oo o

Refrigerant pressure in psig.

Refrigerant temperature in deg F.

Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Entering-water pressure in feet of head or psig.
Water pressure differential in feet of head or psig.

Compressor Test Data (Indicated and Actual Values):

BErRTOER DO R0 o

Suction pressure in psig.

Suction temperature in deg F.

Discharge pressure in psig.

Discharge temperature in deg F.

Oil pressure in psig.

Oil temperature in deg F.

Voltage at each connection.

Amperage for each phase.

Kilowatt input.

Crankcase heater kilowatt.

Chilled-water control set point in deg F.
Condenser-water control set point in deg F.
Refrigerant low-pressure-cutoff set point in psig.
Refrigerant high-pressure-cutoff set point in psig.

Refrigerant Test Data (Indicated and Actual Values):

PR mo o o

Oil level.

Refrigerant level.

Relief valve setting in psig.

Unloader set points in psig.

Percentage of cylinders unloaded.

Bearing temperatures in deg F.

Vane position.

Low-temperature-cutoff set point in deg F.

O. Compressor and Condenser Reports: For refrigerant side of unitary systems, stand-alone
refrigerant compressors, air-cooled condensing units, or water-cooled condensing units, include
the following:

1. Unit Data:
a. Unit identification.
b. Location.
c. Unit make and model number.
d. Compressor make.
e. Compressor model and serial numbers.
f. Refrigerant weight in Ib.
g. Low ambient temperature cutoff in deg F.
TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 24
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2. Test Data (Indicated and Actual Values):

Inlet-duct static pressure in inches wg.

Outlet-duct static pressure in inches wg.

Entering-air, dry-bulb temperature in deg F.

Leaving-air, dry-bulb temperature in deg F.

Condenser entering-water temperature in deg F.
Condenser leaving-water temperature in deg F.
Condenser-water temperature differential in deg F.
Condenser entering-water pressure in feet of head or psig.
Condenser leaving-water pressure in feet of head or psig.
Condenser-water pressure differential in feet of head or psig.
Control settings.

Unloader set points.

Low-pressure-cutout set point in psig.
High-pressure-cutout set point in psig.

Suction pressure in psig.

Suction temperature in deg F.

Condenser refrigerant pressure in psig.

Condenser refrigerant temperature in deg F.

Oil pressure in psig.

Oil temperature in deg F.

Voltage at each connection.

Amperage for each phase.

Kilowatt input.

Crankcase heater kilowatt.

Number of fans.

Condenser fan rpm.

Condenser fan airflow rate in cfm.

bb.  Condenser fan motor make, frame size, rpm, and horsepower.
cc.  Condenser fan motor voltage at each connection.

dd. Condenser fan motor amperage for each phase.

CHELETP DOV OB o FTIER MO AL TP
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P. Cooling Tower or Condenser Test Reports: For cooling towers or condensers, include the
following:
1. Unit Data:
a. Unit identification.
b. Make and type.
c. Model and serial numbers.
d. Nominal cooling capacity in tons.
e. Refrigerant type and weight in 1b.
f. Water-treatment chemical feeder and chemical.
g. Number and type of fans.
h. Fan motor make, frame size, rpm, and horsepower.
1. Fan motor voltage at each connection.
J. Sheave make, size in inches, and bore.
k. Sheave dimensions, center-to-center, and amount of adjustments in inches.
L. Number of belts, make, and size.
m.  Pump make and model number.
TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 -25

82



UCPS New Town Elementary School

Chiller Replacement
n. Pump manufacturer's serial number.
0. Pump motor make and frame size.
p. Pump motor horsepower and rpm.

2. Pump Test Data (Indicated and Actual Values):

a. Voltage at each connection.
b. Amperage for each phase.
c. Water flow rate in gpm.

3. Water Test Data (Indicated and Actual Values):

Entering-water temperature in deg F.
Leaving-water temperature in deg F.

Water temperature differential in deg F.
Entering-water pressure in feet of head or psig.
Leaving-water pressure in feet of head or psig.
Water pressure differential in feet of head or psig.
Water flow rate in gpm.

Bleed water flow rate in gpm.

B po o

4. Air Data (Indicated and Actual Values):

Duct airflow rate in cfm.

Inlet-duct static pressure in inches wg.

Outlet-duct static pressure in inches wg.

Average entering-air, wet-bulb temperature in deg F.
Average leaving-air, wet-bulb temperature in deg F.
Ambient wet-bulb temperature in deg F.

mo oo o
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Q.  Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and

include the following:
1. Unit Data:

Unit identification.

Location.

Service.

Make and size.

Model and serial numbers.

Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Required net positive suction head in feet of head or psig.
Pump rpm.

Impeller diameter in inches.

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Seal type.

VOB g RTIEE MO A0 O
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2. Test Data (Indicated and Actual Values):

Static head in feet of head or psig.

Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.
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R.  Boiler Test Reports:
1. Unit Data:

Unit identification.
Location.

Service.

Make and type.

Model and serial numbers.
Fuel type and input in Btuh.
Number of passes.

Ignition type.
Burner-control types.
Voltage at each connection.
Amperage for each phase.

TSP e a0 o

2. Test Data (Indicated and Actual Values):

Operating pressure in psig.
Operating temperature in deg F.
Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Number of safety valves and sizes in NPS.
Safety valve settings in psig.
High-limit setting in psig.
Operating-control setting.

High-fire set point.

Low-fire set point.

Voltage at each connection.
Amperage for each phase.

Draft fan voltage at each connection.
Draft fan amperage for each phase.
Manifold pressure in psig.

OB g FTIER Mo A0 O

S. Air-to-Air Heat-Recovery Unit Reports:

1. Unit Data:
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Unit identification.
Location.

Service.

Make and type.

Model and serial numbers.

2. Motor Data:

a. Make and frame type and size.

b. Horsepower and rpm.

c. Volts, phase, and hertz.

d. Full load amperage and service factor.

e. Sheave make, size in inches, and bore.

f. Sheave dimensions, center-to-center, and amount of adjustments in inches.
3. If fans are an integral part of the unit, include the following for each fan:

a Make and type.

b. Arrangement and size.

c Sheave make, size in inches, and bore.

d Sheave dimensions, center-to-center, and amount of adjustments in inches.

4, Test Data (Indicated and Actual Values):

FTSER ™Mo a0 o

Total exhaust airflow rate in cfm.

Purge exhaust airflow rate in cfm.

Outside airflow rate in cfm.

Total exhaust fan static pressure in inches wg.

Total outside-air fan static pressure in inches wg.

Pressure drop on each side of recovery wheel in inches wg.
Exhaust air temperature entering in deg F.

Exhaust air temperature leaving in deg F.

Outside-air temperature entering in deg F.

Outside-air temperature leaving in deg F.

Calculate sensible and total heat capacity of each airstream in MBh.

T. Instrument Calibration Reports:

1. Report Data:

o0 o

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

3.25 INSPECTIONS

A.  Initial Inspection:
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1.

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the Final Report.

2. Randomly check the following for each system:

a. Measure airflow of at least 10 percent of air outlets.
Measure water flow of at least 5 percent of terminals.
Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.

d. Measure sound levels at two locations.

e. Measure space pressure of at least 10 percent of locations.

f. Verify that balancing devices are marked with final balance position.

g. Note deviations to the Contract Documents in the Final Report.

B.  Final Inspection:

1. After initial inspection is complete and evidence by random checks verifies that testing
and balancing are complete and accurately documented in the final report, request that a
final inspection be made by Architect.

2. TAB firm test and balance engineer shall conduct the inspection in the presence of
Architect.

3. Architect shall randomly select measurements documented in the final report to be
rechecked. The rechecking shall be limited to either 10 percent of the total measurements
recorded, or the extent of measurements that can be accomplished in a normal 8-hour
business day.

4. If the rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

5. If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

6. TAB firm shall recheck all measurements and make adjustments. Revise the final report
and balancing device settings to include all changes and resubmit the final report.

7. Request a second final inspection. If the second final inspection also fails, Owner shall

contract the services of another TAB firm to complete the testing and balancing in
accordance with the Contract Documents and deduct the cost of the services from the
final payment.

3.26 ADDITIONAL TESTS

A.  Within 90 days of completing TAB, perform additional testing and balancing to verify that
balanced conditions are being maintained throughout and to correct unusual conditions.

B.  Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional testing, inspecting, and adjusting during near-peak
summer and winter conditions.

END OF SECTION 230593
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SECTION 230700 - HVAC INSULATION
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Insulation Materials:

a. Cellular glass.

b. Flexible elastomeric.
c. Mineral fiber.

d. Phenolic.

Adhesives.

Mastics.

Lagging adhesives.
Sealants.

Factory-applied jackets.
Field-applied fabric-reinforcing mesh.
Field-applied cloths.

9. Field-applied jackets.

10.  Tapes.

11.  Securements.

12.  Corner angles.

PN R LD

B. Related Sections:

1. Division 21 Section "Fire-Suppression Systems Insulation."
2. Division 22 Section "Plumbing Insulation."
3. Division 23 Section "Metal Ducts" for duct liners.

1.3 ACCEPTABLE MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Aeroflex

2. Armacell

3. Certain Teed Corp.
4, Johns Manville

5. Knauf Insulation
6. Owens Corning

HVAC INSULATION 230700 - 1
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1.4

1.5

1.6

7. Pittsburg Corning Corp.
8. Dyplast Products

Listing of manufacturers name does not guarantee approval. All equipment must meet or
exceed quality and capacities of specified equipment. Final approval will be based on
equipment submittals. Any manufacturer not listed but wishing to bid this project shall submit a
written request 14 days prior to bid date, prior approval is required for all manufacturers not
listed.

SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets (both factory and field applied, if any).

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with
appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

HVAC INSULATION 230700 - 2
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1.7

A.

B.

C.

1.8

A.

B.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."

Coordinate clearance requirements with piping Installer for piping insulation application, duct
Installer for duct insulation application, and equipment Installer for equipment insulation
application. Before preparing piping and ductwork Shop Drawings, establish and maintain
clearance requirements for installation of insulation and field-applied jackets and finishes and
for space required for maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS
A.  Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.
B.  Products shall not contain asbestos, lead, mercury, or mercury compounds.
C.  Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.
F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.
1. Block Insulation: ASTM C 552, Type L.
2. Special-Shaped Insulation: ASTM C 552, Type 111
3. Board Insulation: ASTM C 552, Type IV.
4, Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
HVAC INSULATION 230700 - 3
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5. Preformed Pipe Insulation with Factory-Applied ASJ-SSL: Comply with ASTM C 552,
Type 11, Class 2.
6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

G.  Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type I for tubular materials and Type II for sheet materials.

H.  Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Typell and ASTM C 1290, Typel. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

L Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied FSK jacket. For equipment applications, provide insulation with
factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

J. Mineral-Fiber, Preformed Pipe Insulation:

1. Type I, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

2. Type 11, 1200 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type II, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

K.  Mineral-Fiber, Pipe Insulation Wicking System: Preformed pipe insulation complying with
ASTM C 547, Type 1, Grade A, with absorbent cloth factory applied to the entire inside surface
of preformed pipe insulation and extended through the longitudinal joint to outside surface of
insulation under insulation jacket. Factory apply a white, polymer, vapor-retarder jacket with
self-sealing adhesive tape seam and evaporation holes running continuously along the
longitudinal seam, exposing the absorbent cloth.

L.  Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393,
Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal
density is 2.5 1b/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h
x sq. ft. x deg F or less. Factory-applied jacket requirements are specified in "Factory-Applied
Jackets" Article.

M. Phenolic:

1. Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with
ASTM C 1126, Type 111, Grade 1.

2. Block insulation of rigid, expanded, closed-cell structure. Comply with ASTM C 1126,

Type II, Grade 1.

Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

4. Factory-Applied Jacket: Requirements are specified in "Factory-Applied Jackets"
Article.

W

a. Preformed Pipe Insulation: ASJ.

HVAC INSULATION 230700 - 4
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2.2

23

b. Board for Duct and Plenum Applications: ASJ.
c. Board for Equipment Applications: ASJ.
ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

Cellular-Glass, Phenolic, Adhesive: Solvent-based resin adhesive, with a service temperature
range of minus 75 to plus 300 deg F.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type 11, Class L.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

PVC Jacket Adhesive: Compatible with PVC jacket.

1. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.

1. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.

HVAC INSULATION 230700 - 5
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4. Color: White.
C.  Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.

1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
2. Service Temperature Range: 0 to 180 deg F.

3. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
4. Color: White.

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.

1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
2. Service Temperature Range: Minus 50 to plus 220 deg F.

3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
4. Color: White.

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 3 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 200 deg F.
3. Solids Content: 63 percent by volume and 73 percent by weight.
4. Color: White.

2.4 LAGGING ADHESIVES

A.  Description: Comply with MIL-A-3316C Class I, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct, equipment, and pipe insulation.

3. Service Temperature Range: Minus 50 to plus 180 deg F.

4. Color: White.

2.5 SEALANTS
A.  Joint Sealants: Cellular-Glass, Phenolic, Products.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F.

Color: White or gray.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

M

B.  FSK and Metal Jacket Flashing Sealants:
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1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: Aluminum.
5. For indoor applications, use sealants that have a VOC content of 250 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C.  ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

Nk W=

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.6 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1.

2.

ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type L.

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type L.

FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type IL

FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;
complying with ASTM C 1136, Type II.

PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented
barrier film with a permeance at 0.02 perms when tested according to ASTM E 96 and
with a flame-spread index of 5 and a smoke-developed index of 20 when tested according
to ASTM E 84.

PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented
barrier film with a permeance at 0.01 perms when tested according to ASTM E 96 and
with a flame-spread index of 5 and a smoke-developed index of 25 when tested according
to ASTM E 84.

PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.

Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to
ASTM E 96, Procedure A, and complying with NFPA 90A and NFPA 90B.

2.7 FIELD-APPLIED FABRIC-REINFORCING MESH

A.  Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 0z./sq. yd. with a thread count
of 10 strands by 10 strands/sq. inch for covering pipe and pipe fittings.

B.  Woven Glass-Fiber Fabric for Duct and Equipment Insulation: Approximately 6 0z./sq. yd.
with a thread count of 5 strands by 5 strands/sq. inch for covering equipment.
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C.

Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10
strands/sq. inch, in a Leno weave, for duct, equipment, and pipe.

2.8 FIELD-APPLIED CLOTHS

A.  Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a

minimum of 8 0z./sq. yd..
2.9 FIELD-APPLIED JACKETS

A.  Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B.  FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.
2. Color: Color-code jackets based on system.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

4. Factory-fabricated tank heads and tank side panels.

D.  Metal Jacket:

1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005,

Temper H-14.

a. Finish and thickness are indicated in field-applied jacket schedules.

b. Moisture Barrier for Indoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

c. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded
polyethylene and kraft paper.

d. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.
2)  Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
3)  Tee covers.
4)  Flange and union covers.
5) End caps.
6)  Beveled collars.
7)  Valve covers.
HVAC INSULATION 230700 - 8
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8)  Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

E. Self-Adhesive Outdoor Jacket: 60-mil- thick, laminated vapor barrier and waterproofing
membrane for installation over insulation located aboveground outdoors; consisting of a
rubberized bituminous resin on a crosslaminated polyethylene film covered with white
aluminum-foil facing.

F. PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier film
with a permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread
index of 5 and a smoke-developed index of 20 when tested according to ASTM E 84.

G. PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented barrier
film with a permeance at 0.01 perms when tested according to ASTM E 96 and with a flame-
spread index of 5 and a smoke-developed index of 25 when tested according to ASTM E 84.

H.  PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip.

2.10 TAPES

A.  ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 lbf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

ANl e

B.  FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

A e e

C.  PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.

1. Width: 2 inches.
2. Thickness: 6 mils.
3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 Ibf/inch in width.
HVAC INSULATION 230700 -9
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D.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

Width: 2 inches.
Thickness: 3.7 mils.
Adhesion: 100 ounces force/inch in width.

Elongation: 5 percent.
Tensile Strength: 34 lbf/inch in width.

A e

E.  PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.

Width: 3 inches.

Film Thickness: 4 mils.

Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 Ibf/inch in width.

Nk W=

F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.

Width: 3 inches.

Film Thickness: 6 mils.

Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 Ibf/inch in width.

Nk W=

2.11 SECUREMENTS
A. Bands:

1. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing or closed seal.

2. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manufacturer for application.

B.  Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth of
insulation indicated.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.
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b. Spindle: Aluminum, fully annealed, 0.106-inch- diameter shank, length to suit
depth of insulation indicated.

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened
to projecting spindle that is capable of holding insulation, of thickness indicated, securely
in position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

b. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer is in place. Comply with the following requirements:

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b. Spindle: Aluminum, fully annealed, 0.106-inch- diameter shank, length to suit
depth of insulation indicated.

c. Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick,
aluminum sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.

a. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
D. Wire: 0.062-inch soft-annealed, stainless steel.
2.12 CORNER ANGLES
A.  PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.
B.  Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.
HVAC INSULATION 230700 - 11
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.  Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

B.  Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

C.  Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

33 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment, ducts and fittings, and piping including
fittings, valves, and specialties.

B.  Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

HVAC INSULATION 230700 - 12
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F.

G.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1.
2.

Install insulation continuously through hangers and around anchor attachments.

For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1.
2.

Draw jacket tight and smooth.

Cover circumferential joints with 3-inch- wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward clinching staples along both edges of
strip, spaced 4 inches o.c.

Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

Cover joints and seams with tape as recommended by insulation material manufacturer to
maintain vapor seal.

Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct and pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar
to butt joints.
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P.

For above ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.

3. Nameplates and data plates.

4. Manbholes.

5. Handholes.

6. Cleanouts.

34 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B.  Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4, Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

E.  Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.

1. Comply with requirements in Division 07 Section "Penetration Firestopping'"irestopping
and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:
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1.

Duct: Install insulation continuously through floor penetrations that are not fire rated.
For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves
and externally insulate damper sleeve beyond floor to match adjacent duct insulation.
Overlap damper sleeve and duct insulation at least 2 inches.

Pipe: Install insulation continuously through floor penetrations.

Seal penetrations through fire-rated assemblies. = Comply with requirements in
Division 07 Section "Penetration Firestopping."

3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION

A.  Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels: Secure insulation
with adhesive and anchor pins and speed washers.

L.

2.

W

Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 100 percent coverage of tank and vessel surfaces.

Groove and score insulation materials to fit as closely as possible to equipment, including
contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end
joints.

Protect exposed corners with secured corner angles.

Install adhesively attached or self-sticking insulation hangers and speed washers on sides
of tanks and vessels as follows:

a. Do not weld anchor pins to ASME-labeled pressure vessels.

b. Select insulation hangers and adhesive that are compatible with service
temperature and with substrate.

c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end
joints, and 16 inches o.c. in both directions.

d. Do not overcompress insulation during installation.

e. Cut and miter insulation segments to fit curved sides and domed heads of tanks
and vessels.

f. Impale insulation over anchor pins and attach speed washers.

g. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

Secure each layer of insulation with stainless-steel or aluminum bands. Select band
material compatible with insulation materials.

Where insulation hangers on equipment and vessels are not permitted or practical and
where insulation support rings are not provided, install a girdle network for securing
insulation. Stretch prestressed aircraft cable around the diameter of vessel and make taut
with clamps, turnbuckles, or breather springs. Place one circumferential girdle around
equipment approximately 6 inches from each end. Install wire or cable between two
circumferential girdles 12 inches o.c. Install a wire ring around each end and around
outer periphery of center openings, and stretch prestressed aircraft cable radially from the
wire ring to nearest circumferential girdle. Install additional circumferential girdles along
the body of equipment or tank at a minimum spacing of 48 inches o.c. Use this network
for securing insulation with tie wire or bands.

Stagger joints between insulation layers at least 3 inches.

Install insulation in removable segments on equipment access doors, manholes,
handholes, and other elements that require frequent removal for service and inspection.
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9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.

3.6

10.  For equipment with surface temperatures below ambient, apply mastic to open ends,
joints, seams, breaks, and punctures in insulation.

Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation
over entire surface of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
2. Seal longitudinal seams and end joints.

Insulation Installation on Pumps:

1. Provide 1” foam-core insulation on all chilled water pumps. Install pump insulation per
foam-core insulation manufacturer’s pump insulation installation instructions. Include
pump insulation installation instructions with insulation submittals.

2. For below ambient services, install a vapor barrier at seams, joints, and penetrations.
Seal between flanges with replaceable gasket material to form a vapor barrier.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

same material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
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insulation cover. For below ambient services, provide a design that maintains vapor
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing
using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "UNION."
Match size and color of pipe labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing
sealant.

Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1. Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation

from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges except divide
the two-part section on the vertical center line of valve body.
4, When covers are made from block insulation, make two halves, each consisting of

mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

CELLULAR-GLASS INSULATION INSTALLATION
Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.
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2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient services, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient services, do not staple

longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available. Secure according to manufacturer's written instructions.
2. When preformed sections of insulation are not available, install mitered sections of

cellular-glass insulation. Secure insulation materials with wire or bands.

D.  Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of cellular-glass insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.
3.8 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate

openings in insulation that allow passage of air to surface being insulated.

B.  Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C.  Insulation Installation on Pipe Fittings and Elbows:
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1.
2.

Install mitered sections of pipe insulation.
Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1.

2.

Install preformed valve covers manufactured of same material as pipe insulation when
available.

When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

MINERAL-FIBER INSULATION INSTALLATION

Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

For insulation with factory-applied jackets on above ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.

For insulation with factory-applied jackets on below ambient surfaces, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

[

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as straight segments of pipe insulation when
available.

When preformed insulation elbows and fittings are not available, install mitered sections
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:
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1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4. Install insulation to flanges as specified for flange insulation application.

E. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation
pins.

L. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 75 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each

way, and 3 inches maximum from insulation joints. Install additional pins to hold
insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to 2 times the
insulation thickness but not less than 3 inches.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.
At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
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6.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

F. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 75 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each
way, and 3 inches maximum from insulation joints. Install additional pins to hold
insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to 2 times the
insulation thickness but not less than 3 inches.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.
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3.10 PHENOLIC INSULATION INSTALLATION
A.  General Installation Requirements:

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten
bands without deforming insulation materials.

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches. Secure
inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer with
stainless-steel bands at 12-inch intervals.

B.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient services, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets with vapor retarders on below ambient
services, do not staple longitudinal tabs but secure tabs with additional adhesive as
recommended by insulation material manufacturer and seal with vapor-barrier mastic and
flashing sealant.

C.  Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of block insulation of same material and
thickness as pipe insulation.

D. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed insulation sections of same material as straight segments of pipe

insulation. Secure according to manufacturer's written instructions.
E. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed insulation sections of same material as straight segments of pipe
insulation. Secure according to manufacturer's written instructions.

2. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

3.11 FIELD-APPLIED JACKET INSTALLATION
A.  Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.
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1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B.  Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.

2. Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at
end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation

with vapor-barrier mastic.

C.  Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks
and vessels. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

D.  Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

E. Where PVDC jackets are indicated, install as follows:

1. Apply three separate wraps of filament tape per insulation section to secure pipe
insulation to pipe prior to installation of PVDC jacket.
2. Wrap factory-presized jackets around individual pipe insulation sections with one end

overlapping the previously installed sheet. Install presized jacket with an approximate
overlap at butt joint of 2 inches over the previous section. Adhere lap seal using adhesive
or SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around
overlapped butt joint.

3. Continuous jacket can be spiral wrapped around a length of pipe insulation. Apply
adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer
to manufacturer's written instructions for application of adhesives along this spiral edge
to maintain a permanent bond.

4, Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with
an outer circumference of 33-1/2 inches or less. The 33-1/2-inch- circumference limit
allows for 2-inch- overlap seal. Using the length of roll allows for longer sections of
jacket to be installed at one time. Use adhesive on the lap seal. Visually inspect lap seal
for "fishmouthing," and use PVDC tape along lap seal to secure joint.

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.
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3.12 FINISHES
A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket

3.13

3.14

Material: Paint jacket with paint system identified below and as specified in Division 09
painting Sections.

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: Coat exposed outdoor flexible elastomeric insulation
with two coats of manufacturer’s recommended protective white coating; or cover with
aluminum jacketing all exposed outdoor flexible elastomeric insulation, in lieu of paint.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless-steel jackets.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and
insulation in layers in reverse order of their installation. Extent of inspection shall be
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

2. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each type of equipment defined in the
"Equipment Insulation Schedule" Article. For large equipment, remove only a portion
adequate to determine compliance.

3. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent
of inspection shall be limited to three locations of straight pipe, three locations of
threaded fittings, three locations of welded fittings, two locations of threaded strainers,
two locations of welded strainers, three locations of threaded valves, and three locations
of flanged valves for each pipe service defined in the "Piping Insulation Schedule,
General" Article.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:
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1. Indoor, concealed supply, return, and outdoor air.
2. Indoor, exposed outdoor air.

3. Outdoor, concealed supply and return.

4. Outdoor, exposed supply and return.

B. Items Not Insulated:

—_

Fibrous-glass ducts.

Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.

Exhaust ductwork

Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

N

PN AW

3.15 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A.  Supply-air Ducts, Concealed (installed above ceilings):
1. Mineral-Fiber Blanket: 2 inches thick and installed R-6.0.

B.  Return Air Ducts, Concealed (installed above ceilings):
1. Mineral-Fiber Blanket: 2 inches thick and installed R-6.0.

C.  Exposed Supply and Return Ductwork exposed in Air Conditioned Utility Spaces (Conditioned
Mechanical Rooms or Mechanical Rooms used as Return Air Plenums) and Exposed in Non-
Air Conditioned Spaces (Boiler Rooms, et. Al):
1. Mineral-Fiber Board Insulation: 2 inches thick and installed R-6.0.

D. Outside-Air Ducts:

1. Mineral-Fiber Blanket: 2 inches thick and installed R-6.0.

3.16 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below. If more than one material is listed for
a duct system, selection from materials listed is Contractor's option.

B.  Supply-air, return-air and outside-air duct insulation shall be one of the following:

1. Mineral-Fiber Blanket: 3 inches and 3-1b/cu. ft. nominal density.
2. Mineral-Fiber Board: 3 inches thick and 3-1b/cu. ft. nominal density.
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3.17 EQUIPMENT INSULATION SCHEDULE

A.  Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

B.  Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

C. Chillers: Insulate cold surfaces on chillers, including, but not limited to, evaporator bundles,
condenser bundles, heat-recovery bundles, suction piping, compressor inlets, tube sheets, water
boxes, and nozzles as recommended by the manufacturer.

D.  Chilled-water pump insulation shall be one of the following:

1. Flexible Elastomeric: 1 inch thick

E. Chilled-water expansion/compression tank insulation shall be one of the following:

1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-1b/cu. ft. nominal density.
F. Heating-hot-water expansion/compression tank insulation shall be one of the following:
1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-1b/cu. ft. nominal density.
G.  Chilled-water air-separator insulation shall be one of the following:
1. Flexible Elastomeric: 1 inch thick.
H.  Heating-hot-water air-separator insulation shall be one of the following:
1. Flexible Elastomeric: 1 inch thick.
L. Thermal storage tank insulation shall be one of the following:
1. Cellular Glass: 1-1/2 inches thick.
2. Flexible Elastomeric: 1 inch thick.
3. Mineral-Fiber Board: 1 inch thick and 3-1b/cu. ft. nominal density.
3.18 PIPING INSULATION SCHEDULE, GENERAL

A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Drainage piping located in crawl spaces.
2. Underground piping.
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3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.19 INDOOR PIPING INSULATION SCHEDULE
A.  Condensate, Cold Water Make-up and Equipment Drain Water:
1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches thick.
b. Flexible Elastomeric: 3/4 inch thick.

B.  Chilled Water Supply and Return:
1. Insulation shall be one of the following:

a. Cellular Glass: 2 inches thick.
b. Phenolic: 1-1/2 inch thick.

C.  Condenser-Water Supply and Return:
1. Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b. Mineral-Fiber, Preformed Pipe, Type I or Pipe Insulation Wicking System: 1-1/2
inches thick.
c. Phenolic: 1 inch thick.
D.  Heating-Hot-Water Supply and Return:
1. NPS 1-1/2” and Smaller: Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b. Mineral-Fiber, Preformed Pipe, Type I: 1-1/2 inches thick.
c. Phenolic: 1-1/2 inch thick.
2. NPS 2” and Larger: Insulation shall be the following:
a. Cellular Glass: 2 inches thick.
b. Mineral-Fiber, Preformed Pipe, Type I: 2 inches thick.
c. Phenolic: 2 inches thick.

E. Refrigerant Suction and Hot-Gas Piping:

1. Insulation shall be installed per the manufacturer’s recommendations.
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3.20 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A.  Chilled Water:
1. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 3 inches thick.
b. Flexible Elastomeric: 2 inches thick.
c. Phenolic: 2 inch thick.
B.  Condenser-Water Supply and Return:
L. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 2 inches thick.
b. Flexible Elastomeric: 2 inches thick.
c. Phenolic: 1 inch thick.
C.  Heating-Hot-Water Supply and Return:
1. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 3 inches thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches thick.
c. Phenolic: 2 inch thick.
D.  Refrigerant Suction and Hot-Gas Piping:
1. All Pipe Sizes: Insulation shall be as recommended by the manufacturer.
3.21 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
A.  Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution
Sections.
B.  Chilled Water, All Sizes: Cellular glass, 2 inches thick.
C.  Condenser-Water Supply and Return, All Sizes: Cellular glass, 2 inches thick.
D.  Heating-Hot-Water Supply and Return, All Sizes: Cellular glass, 2 inches thick.
E. Dual-Service Heating and Cooling, All Sizes: Cellular glass, 2 inches thick.
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3.22 INDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Ducts, Plenums, and Piping, concealed (installed above ceilings) and Exposed in Air
Conditioned Occupied Spaces:
1. None.
D.  Ducts, Plenums, and Piping, Exposed in Air-Conditioned Utility Spaces (Conditioned
Mechanical Rooms and Mechanical Rooms used as Return Air Plenums):
1. 8-ounce canvas with lagging adhesive.
E. Ducts, Plenums, and Piping, Exposed in Non-Air-Conditioned Spaces (Boiler Rooms, et. al.):
1. PVC: 20 mils thick (N/A if installed in a return air plenum).
2. Aluminum, Smooth: 0.016 inch thick.
F. Equipment, concealed (installed above ceilings):
1. None.
G.  Equipment, Exposed (all applications):
1. PVC: 20 mils thick (N/A if installed in a return air plenum)
2. Aluminum, Smooth: 0.016 inch thick.
3.23 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
B.  If more than one material is listed, selection from materials listed is Contractor's option.
C. Ducts and Plenums, Concealed:
1. PVC: 20 mils thick.
2. Aluminum, Smooth: 0.016 inch thick.
D.  Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
1. Aluminum, Smooth: 0.016 inch thick.
E. Ducts and Plenums, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger

Than 72 Inches:

1. Aluminum, Smooth with: 0.032 inch thick.
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F.

3.24

Equipment, Concealed:

1. None.

Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
1. Painted Aluminum, Smooth: 0.016 inch thick.

Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72
Inches:

1. Aluminum, Smooth with: 0.032 inch thick.

Piping, Concealed:

1. None.

Piping, Exposed:

1. PVC, Color-Coded by System: 20 mils thick.

2. Aluminum, Smooth: 0.016 inch thick.

UNDERGROUND, FIELD-INSTALLED INSULATION JACKET

For underground direct-buried piping applications, install underground direct-buried jacket over
insulation material.

END OF SECTION 230700

HVAC INSULATION 230700 - 30

116



UCPS New Town Elementary School 03-01-2026
Chiller Replacement

SECTION 230900 - BUILDING AUTOMATION SYSTEM

PART 1 - GENERAL

1.1 SCOPE OF WORK

A. The required system will be Niagara Based Tridium N4. All equipment will consist of approved
products specified below. Contractor to provide needed quantities of product specified below based
on jobsite visit and plans provided. All Graphics, Alarms, Trending and Scheduling shall be added
to Tridium N4 and match existing layout and function of other schools unless approved in writing
by UCPS.

Contractor to provide job documentation, including System Layout, Comm bus layout, sequence
of operation, point to point controller diagrams and all product data sheets. The documentation is
to be provided via 3 hard copies and also place on Trane server to be access via system graphics.

All Products to be warrantied for a period of 3 years from the date of purchase, all labor to be
warrantied 1 year from Job Completion and Sign-off.

PROVIDE OWNER REQUIRED BACNET OVER IP CARD.

EACH DEVICE WILL BE PULLED BACK TO A NETWORK SWITCH PROVIDED BY THE

CONTRACTOR AND EACH DEVICE WILL BE ASSIGNED A SEPARATE IP ADDRESS.

BACNET OVER IP (NOT USING MS/TP TRUNK).

APPROVED PRODUCTS:

1.

System to be IP based, all controllers now to be connected via UCPS Ethernet network. Contractor
to provide switches listed below. UCPS will install and setup switches in existing IT closets located
on each classroom wing. All Ethernet cable for HVAC equipment will be Cat-6 and orange in color.
The Contractor will pull CAT-6 cable via existing cable tray from field controllers to new switches.

2. APPROVED PRODUCTS: VANGUARD

BUILDING AUTOMATION SYSTEM

1. VG-32 Controllers for Chillers, Boilers, Air Handling Units

2. VC-20 Expansion Controllers for Chillers, Boilers, Air Handling Units
3. EX3300-48 48 Port switch (1 Per Wing)

4. FX-7021 Jace

5. RIXGA CT Switches for Fan Coil Fan Status (Fan Coils, Air Handling Units, Chillers,
Boilers)

6. PA Series JCIUL Listed Control Panels (if needed) Chiller, Boiler Plant
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7. A/10K-CP

Address Location

Immersion Sensors Chillers, Boilers

Primary Contact
Phone

03-01-2026

Primary Contact
Email

Company Name

Facility Systems Services Inc

P.O. BOX 1540,
Matthews, NC
28106

Danny Fox

704-214-7810

dfox@fss-i.com

6527 Hudspeth Jason Williams jwilliams@platinum
Road, Harrisburg, buildingautomation.
Platinum Building Automation | NC 28075 704-765-8503 com
PO Box 481779 Brett Downs
Charlotte, NC 704-995-4245 brettd@ecmsolution.
Environmental Controls 28269 com
2900 Billy Garrison billy@carolinaairsol
Westinghouse utions.com
Boulevard 704-506-9068
Charlotte
Carolina Air Solutions NC,28273

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.3 SUMMARY

A. This Section includes control equipment for HVAC systems and all components for addition to the
facility, including control components for terminal heating and cooling units not supplied with factory wired

controls.

1.4 SYSTEM DESCRIPTION

A. Control system consists of sensors, indicators, actuators, final control elements, interface equipment,
other apparatus, accessories, to control the addition and existing mechanical systems. Add interlock wiring
components to existing system as indicated on the drawings.

1.5 SEQUENCE OF OPERATION **REFER TO DRAWINGS**

1.6 SUBMITTALS

BUILDING AUTOMATION SYSTEM
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A. Product Data: Include manufacturer's technical literature for each control device. Indicate dimensions,
capacities, performance characteristics, electrical characteristics, finishes for materials, and installation and
startup instructions for each type of product indicated.

1. Each control device labeled with setting or adjustable range of control.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
Clearances, method of field assembly, components, and location and size of each field connection.

1. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control devices.

2. Wiring Diagrams: Power, signal, and point to point control wiring. Differentiate between
manufacturer-installed and field-installed wiring.

3. Details of control panel faces, including controls, instruments, and labeling.
4. Written description of sequence of operation.

5. Schedule of valves including leakage and flow characteristics.

PART 2 - PRODUCTS

2.1 Products

Approved manufactures may bid based on meeting all requirements of the specification and receiving
approval from UCPS 10 days prior to bid. A paragraph by paragraph comparison of the base bid specified
system versus alternative systems with three references of similar projects ( including project name,
contact, phone number, location, consultant, value of contract and a brief description of the control system
and how it operates) shall be submitted 15 days prior to bid for review process. The manufacture must have
a working system in the school system for consideration.

Approved manufacturers Vanguard
2.2 Software

A. All field controllers must be fully programmable with windows based software with the following
requirements:

1. Software must be windows 7 and 10 compatible
2. Software must not require hardware or software keys or licensing to operate
3. Software must not depend on any other software to operate

3. Connection to field controllers must be available via BACnet IP and Bluetooth
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2.3 Sensors
All existing sensor and devices must be removed and walls and ducts must repaired and sealed properly
A. Temperature and humidity sensors as follows:

1. Space-Temperature Sensors: 10k type II Nickel Blank Stainless plate or Network
sensor with no Set-point knob or Display.

2. Duct-Mounted or Immersion-Type Temperature Sensors: 10k type IINickel with
Double encapsulated sensor and Easy open/close latch system (no screws)

3. Averaging-Element Sensors 10k type IINickel with copper averaging element and Easy open/close
latch system (no screws)

4. Outdoors: Provide 10k type II Nickel sensor with 3% RH 0-10vdc transmitter with sun shield
5. Space and Duct Humidity Transmitters: 10k type II Nickel sensor with 3% RH 0-10vdc transmitter

6. Differential-Pressure Transmitters: Provide 0-10vdc transmitters with display

B. Equipment operation sensors as follows:

1. Status Inputs for Fans: Differential-pressure switch with adjustable range of 0 to 5 inches wg (0 to 1243
Pa).

2. Status Inputs for Pumps: Differential-pressure switch piped across pump with adjustable pressure
differential range of 8 to 60 psig (55 to 414 kPa).

3. Status Inputs for Electric Motors: Current-sensing relay with current transformers, adjustable and set to
175 percent of rated motor current.

C. Water-Flow Switches: Pressure-flow switches of bellows-actuated mercury or snap-acting type, with
appropriate scale range and differential adjustment, with stainless-steel or bronze paddle. For chilled water
applications, provide vapor proof type.

D. Room Thermostat Cover Construction: Manufacturer's standard locking covers to match existing.

E. Electric Low-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual-reset switch that
trips if temperature sensed across any 12 inches (300 mm) of bulb length is equal to or below set point.

1. Bulb Length: Minimum 20 feet (6 m).

PART 3 — EXECUTION
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3.1 EXAMINATION

A. Verify that conditioned power supply is available to control units and operator workstation.
B. Verify that duct-, pipe-, and equipment-mounted devices and wiring are installed

before proceeding with installation.

3.2 INSTALLATION

A. Install equipment level and plumb.

B. Install software in control units and operator workstation. Implement all features of programs to specified
requirements and as appropriate to sequence of operation.

C. Connect and configure equipment and software to achieve sequence of operation specified.

D. Verify location of space temperature sensors, and other exposed control sensors with plans and room
details before installation. Locate all 60 inches (1524 mm) above the floor.

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.

E. Install guards on thermostats in the following locations:

1. Entrances

2. Public areas

F. Install automatic dampers according to Division 15 Section "Duct Accessories."

G. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor temperatures.
H. Install labels and nameplates to identify control components according to Division 15 Section
"Mechanical Identification."

L. Install hydronic instrument wells, valves, and other accessories according to Division 15 Section
"Hydronic Piping."

J. Install duct volume-control dampers according to Division 15 Sections specifying air ducts

3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install raceways, boxes, and cabinets according to Division 16 Section "Raceways and Boxes."

B. Install building wire and cable according to Division 16 Section "Conductors and Cables."
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C. Install signal and communication cable according to Division 16 Section "Control/Signal Transmission
Media."

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are exposed.

2. Install exposed cable in raceway.

3. Install concealed cable in raceway.

4. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against abrasion. Tie
and support conductors.

5. Number-code or color-code conductors for future identification and service of control system,

except local individual room control cables.

D. Connect manual-reset limit controls independent of manual-control switch positions. Automatic duct
heater resets may be connected in interlock circuit of power controllers.

E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is in hand

position  but not to override  manual or  hard  wired interlock  controls.

3.4 FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect field assembled
components and equipment installation, including piping and electrical connections. Report results in
writing.

1. Start, test, and adjust control systems.
2. Demonstrate compliance with requirements, including calibration and testing, and control ~ sequences.
3. Adjust, calibrate, and fine tune circuits and equipment to achieve sequence of operation specified.

4. After test and calibration, any defective mechanical equipment must be reported in writing to UCPS
project manager for repair before job signoff will be completed.

3.5 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain control systems and components.

1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping,
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Troubleshooting, servicing, and maintaining equipment and schedules.

2. Provide operator training on data display, alarm and status descriptors, requesting data, executing
commands, calibrating and adjusting devices, resetting default values, and requesting logs.

3. Review data in maintenance manuals. Refer to Division 1 Section "Operation and Maintenance

Data."

4. Schedule training with Owner, through Architect, with at least seven days' advance notice.

3.6 ON-SITE ASSISTANCE

A. Occupancy Adjustments: Within one year of date of Substantial Completion, provide up to three Project
site visits, when requested by Owner, to adjust and calibrate components and to assist Owner's personnel

in making program changes and in adjusting sensors and controls to suit actual conditions.

3.7JOB COMPLETION AND SIGNOFF

A. Job will be considered complete after 3™ party commissioning has been completed. Refer to
commissioning note on drawing M0O1.

END OF SECTION 230900
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SECTION 232113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes pipe and fitting materials, joining methods, special-duty valves, and
specialties for the following:

Hot-water heating piping.

Chilled-water piping.

Dual-temperature heating and cooling water piping.
Condenser-water piping.

Makeup-water piping.

Condensate-drain piping.

Blowdown-drain piping.

Air-vent piping.

Safety-valve-inlet and -outlet piping.

VXA b W=

B.  Related Sections include the following:
1. Division 23 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic
piping.
1.3 PERFORMANCE REQUIREMENTS

A.  Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature:

1. Hot-Water Heating Piping: 150 psig at 200 deg F.
2. Chilled-Water Piping: 150 psig at 200 deg F.
3. Dual-Temperature Heating and Cooling Water Piping: 150 psig at 200 deg F.
4, Condenser-Water Piping: 150 psig at 150 deg F.
5. Makeup-Water Piping: 80 psig at 150 deg F.
6. Condensate-Drain Piping: 150 deg F.
7. Blowdown-Drain Piping: 200 deg F.
8. Air-Vent Piping: 200 deg F.
9. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to
which it is attached.
HYDRONIC PIPING 232113 -1
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1.4 ACCEPTABLE MANUFACTURERS

A.  All piping shall be manufactured in the USA.

1.5 SUBMITTALS

A.  Product Data: For each type of the following:

1. Plastic pipe and fittings with solvent cement.
2. Pressure-seal fittings.
3. Valves. Include flow and pressure drop curves based on manufacturer's testing for
calibrated-orifice balancing valves and automatic flow-control valves.
4. Air control devices.
5. Chemical treatment.
6. Hydronic specialties.
B.  Welding certificates.
C. Qualification Data: For Installer.
D.  Field quality-control test reports.
E. Operation and Maintenance Data: For air control devices, hydronic specialties, and special-duty
valves to include in emergency, operation, and maintenance manuals.
F. Water Analysis: Submit a copy of the water analysis to illustrate water quality available at

Project site.

1.6 QUALITY ASSURANCE
A.  Installer Qualifications:

1. Installers of Pressure-Sealed Joints: Installers shall be certified by the pressure-seal joint
manufacturer as having been trained and qualified to join piping with pressure-seal pipe
couplings and fittings.

B.  Steel Support Welding: Qualify processes and operators according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

C. Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel
Code: Section IX.

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

D. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials,
products, and installation. Safety valves and pressure vessels shall bear the appropriate ASME
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1.7

A.

B.

label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and
Pressure Vessel Code: Section VIII, Division 01.
EXTRA MATERIALS

Water-Treatment Chemicals: Furnish enough chemicals for initial system startup and for
preventive maintenance for one year from date of Substantial Completion.

Differential Pressure Meter: For each type of balancing valve and automatic flow control valve,
include flowmeter, probes, hoses, flow charts, and carrying case.

PART 2 - PRODUCTS

2.1
A.
B.
C.
D.

2.2
A.
B.
C.
D.

E.

F.

COPPER TUBE AND FITTINGS

Drawn-Temper Copper Tubing: ASTM B 88, Type L.
Annealed-Temper Copper Tubing: ASTM B 88, Type K.
DWYV Copper Tubing: ASTM B 306, Type DWV.

Wrought-Copper Unions: ASME B16.22.

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as
indicated in Part 3 "Piping Applications" Article.

Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping
Applications" Article.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in Part 3
"Piping Applications" Article.

Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3
"Piping Applications" Article.

Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised
ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.

Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

HYDRONIC PIPING 232113 -3
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H.

Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in
which they are installed.

2.3 JOINING MATERIALS
A.  Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless
thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
C.  Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.
D.  Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.
E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper
with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
F. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.
G.  Gasket Material: Thickness, material, and type suitable for fluid to be handled and working
temperatures and pressures.
2.4 DIELECTRIC FITTINGS
A.  Description: Combination fitting of copper-alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.
B.  Insulating Material: Suitable for system fluid, pressure, and temperature.
C.  Dielectric Unions:
1. Factory-fabricated union assembly, for 250-psig minimum working pressure at 180
deg F.
D.  Dielectric Flanges:
1. Factory-fabricated companion-flange assembly, for 150- or 300-psig minimum working
pressure as required to suit system pressures.
E. Dielectric-Flange Kits:
HYDRONIC PIPING 232113 -4
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1. Companion-flange assembly for field assembly. Include flanges, full-face- or ring-type
neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and
steel backing washers.

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings:

1. Galvanized-steel coupling with inert and noncorrosive thermoplastic lining; threaded
ends; and 300-psig minimum working pressure at 225 deg F.

G.  Dielectric Nipples:
L. Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain,
threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
2.5 VALVES

A.  Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in
Division 23 Section "General-Duty Valves for HVAC Piping."

B.  Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with requirements
specified in Division 23 Section "Instrumentation and Control for HVAC."

C.  Bronze, Calibrated-Orifice, Balancing Valves:
1. Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
3. Basis-of-Design Product: Subject to compliance with requirements, provide the product

indicated on Drawings or a comparable product by one of the following:

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Flow Design Inc.

Griswold Controls.

Taco.

PRO Hydronic Specialties.

g. Hays Fluid Controls

mo a0 o

Body: Bronze, ball or plug type with calibrated orifice or venturi.

Ball: Brass or stainless steel.

Plug: Resin.

Seat: PTFE.

End Connections: Threaded or socket.

Pressure Gage Connections: Integral seals for portable differential pressure meter.
Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

el AR

— O
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12.

Maximum Operating Temperature: 250 deg F.

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:

L.

PN

9

10.
11.
12.
13.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Flow Design Inc.

Griswold Controls.

Taco.

PRO Hydronic Specialties.

Hays Fluid Controls

Qe o oe

Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or
venturi.

Ball: Brass or stainless steel.

Stem Seals: EPDM O-rings.

Disc: Glass and carbon-filled PTFE.

Seat: PTFE.

End Connections: Flanged or grooved.

Pressure Gage Connections: Integral seals for portable differential pressure meter.
Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

E. Diaphragm-Operated, Pressure-Reducing Valves:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

3. Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett Domestic Pump; a division of ITT Industries.
d. Conbraco Industries, Inc.
e. Spence Engineering Company, Inc.
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
g. American Wheatley
HYDRONIC PIPING 232113 -6
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4. Body: Bronze or brass.

5. Disc: Glass and carbon-filled PTFE.

6. Seat: Brass.

7 Stem Seals: EPDM O-rings.

8. Diaphragm: EPT.

9. Low inlet-pressure check valve.

10.  Inlet Strainer: stainless steel, removable without system shutdown.

11.  Valve Seat and Stem: Noncorrosive.

12.  Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed,
with operating pressure and capacity factory set and field adjustable.

F. Diaphragm-Operated Safety Valves:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Amtrol, Inc.

b. Armstrong Pumps, Inc.

c. Bell & Gossett Domestic Pump; a division of ITT Industries.

d. Conbraco Industries, Inc.

e. Spence Engineering Company, Inc.

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

g. American Wheatley

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Wetted, Internal Work Parts: Brass and rubber.

Inlet Strainer: stainless steel, removable without system shutdown.

Valve Seat and Stem: Noncorrosive.

0. Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and Pressure
Vessel Code: Section IV, and selected to suit system in which installed, with operating
pressure and capacity factory set and field adjustable.

S0 PN AW

G. Automatic Flow-Control Valves:

1. Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

a. Flow Design Inc.
b. Griswold Controls.
c. PRO Hydronic Specialties
d. Hays Fluid Controls
2. Design:
a. 2”” and under - Brass
1)  Threaded or sweat connections
HYDRONIC PIPING 232113 -7
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b

o

10.
11.
12.

13.

2) Minimum of one union and tailpiece incorporated into the design
3) Provide with full-port ball type isolation valve
b. 2-1/2” and over — Ductile iron, wafer style
1) Threaded or sweat connections
2) Shall include ANSI Class 150 flanges on both ends
3)  Provide with lug style butterfly isolation valve

Flow control assembly:
a. Provide with either:
1)  Elastomeric diaphragm and polyphenylsulfone orifice plate with operating
ranges between 8-80 PSID
2)  Piston and Spring Assembly: Stainless steel, tamper proof, self cleaning, and
removable with operating ranges 0-60 PSID
b. All wearable surfaces of flow cartridge shall be stainless steel
Ports: each valve shall have at least two P/T ports for flow verification.
Piston and Spring Assembly: Stainless steel, tamper proof, self cleaning, and removable.
Combination Assemblies: Include full port bronze or brass-alloy ball valve with stainless
steel ball
Identification Tag: Marked with zone identification, valve number, and flow rate.
Size: Same as pipe in which installed.
Performance: Maintain constant flow, plus or minus 5 percent over system pressure
fluctuations.
Minimum CWP Rating: 175 psig.
Maximum Operating Temperature: 250 deg F.
Extra Materials: Provide additional flow cartridges as required for rebalancing of
terminal unit water flows. Provide:
a. Additional flow cartridges equal to three (3) each of the following for each
cartridge size installed: 1 GPM, 1.5 GPM, 2 GPM, 2.5 GPM, 3 GPM, 5 GPM.
Wye-strainers installed upstream of Automatic Flow Control Valves:
a. Shall be separate assembly.
b. Design:
1) 2” and under:
a) The strainer shall be single-body, brass or bronze type wye-design
b) Strainer shall include full-port ball valve for isolation
c) Strainer shall include integral union nut and tail piece.
d)  End connections shall be either threaded or sweat.
2)  2-1/2” and up:
a) The strainer shall be single-body cast iron wye-design
b) Strainer shall include a lug-type butterfly valve for isolation
c) Strainer shall be flanged on both ends

c. Ports: All strainers shall incorporate at least one P/T port and hose end valve for
flushing of system.

d. All strainers screens will incorporate a minimum 6:1 ratio between strainer screen
area and pipe diameter.

e. Construction:

i} Strainer shall have a min. 20 mesh stainless steel screen for maximum
protection and minimum pressure loss.
2)  Strainer screen shall be stainless steel.
f. Operating specifications:
1) 2”7 and under:
a) Shall be rated at 600 WOG/CWP
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2) 2-1/2” and up:
a) Body shall be rated at 150 PSIG and include ANSI Class 150 flanges
b)  Butterfly valve shall be rated at 150 PSIG and suitable for dead-end
service.

2.6 AIR CONTROL DEVICES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Amtrol, Inc.
2. Armstrong Pumps, Inc.
3. Bell & Gossett Domestic Pump; a division of ITT Industries.
4. Taco.
5. Patterson.

C. Manual Air Vents:

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/8.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

Nk W=

D. Automatic Air Vents:

1. Body: Bronze or cast iron.

2. Internal Parts: Nonferrous.

3. Operator: Noncorrosive metal float.

4. Inlet Connection: NPS 1/2.

5. Discharge Connection: NPS 1/4.

6. CWP Rating: 150 psig.

7. Maximum Operating Temperature: 240 deg F.
E. Expansion Tanks:

1. Tank: Welded steel, rated for 125-psig working pressure and 375 deg F maximum
operating temperature, with taps in bottom of tank for tank fitting and taps in end of tank
for gage glass. Tanks shall be factory tested with taps fabricated and labeled according to
ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

2. Air-Control Tank Fitting: Cast-iron body, copper-plated tube, brass vent tube plug, and
stainless-steel ball check, 100-gal. unit only; sized for compression-tank diameter.
Provide tank fittings for 125-psig working pressure and 250 deg F maximum operating
temperature.
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2.7

2.8

3. Tank Drain Fitting: Brass body, nonferrous internal parts; 125-psig working pressure and
240 deg F maximum operating temperature; constructed to admit air to compression tank,
drain water, and close off system.

4. Gage Glass: Full height with dual manual shutoff valves, 3/4-inch- diameter gage glass,
and slotted-metal glass guard.

Bladder-Type Expansion Tanks:

1. Tank: Welded steel, rated for 125-psig working pressure and 375 deg F maximum
operating temperature. Factory test with taps fabricated and supports installed and
labeled according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

2. Bladder: Securely sealed into tank to separate air charge from system water to maintain
required expansion capacity.

3. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

Tangential-Type Air Separators:

L. Tank: Welded steel; ASME constructed and labeled for 125-psig minimum working
pressure and 375 deg F maximum operating temperature.

2. Air Collector Tube: Perforated stainless steel, constructed to direct released air into
expansion tank.

3. Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; flanged
connections for NPS 2-1/2 and larger.

4. Blowdown Connection: Threaded.

5. Size: Match system flow capacity.

Air Purgers:

1. Body: Cast iron with internal baffles that slow the water velocity to separate the air from
solution and divert it to the vent for quick removal.

2. Maximum Working Pressure: 150 psig.

3. Maximum Operating Temperature: 250 deg F.

CHEMICAL TREATMENT

Bypass Chemical Feeder: Welded steel construction; 125-psig working pressure; 5-gal.
capacity; with fill funnel and inlet, outlet, and drain valves.

1. Chemicals: Specially formulated, based on analysis of makeup water, to prevent
accumulation of scale and corrosion in piping and connected equipment.

HYDRONIC PIPING SPECIALTIES

Y-Pattern Strainers:

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger.
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3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.
4. CWP Rating: 125 psig.
5. See Automatic Flow Control Valves for wye-strainers provided as part of coil connection

kits.

B. Basket Strainers:

L.

2.

3.

4,

Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain
connection.

End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger.

Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.

CWP Rating: 125 psig.

C. T-Pattern Strainers:

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer
maintenance.

2. End Connections: Grooved ends.

3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 57
percent free area.

4. CWP Rating: 750 psig.

D. Stainless-Steel Bellow, Flexible Connectors:

1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective
jacket.

2. End Connections: Threaded or flanged to match equipment connected.

3. Performance: Capable of 3/4-inch misalignment.

4. CWP Rating: 150 psig.

5. Maximum Operating Temperature: 250 deg F.

E. Spherical, Rubber, Flexible Connectors:

1. Body: Fiber-reinforced rubber body.
2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
3. Performance: Capable of misalignment.
4. CWP Rating: 150 psig.
5. Maximum Operating Temperature: 250 deg F.
F. Expansion fittings are specified in Division 23 Section "Expansion Fittings and Loops for

HVAC Piping."
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PART 3 - EXECUTION

3.1 PIPING APPLICATIONS
A.  Hot-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange
fittings; and threaded joints.
B.  Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be the following:
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges
and flange fittings, and welded and flanged joints.
C.  Chilled-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange
fittings; and threaded joints.
D.  Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be the following:
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges
and flange fittings, and welded and flanged joints.
E. Dual-temperature heating and cooling water piping, aboveground, NPS 2 and smaller, shall
be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange
fittings; and threaded joints.
F. Dual-temperature heating and cooling water piping, aboveground, NPS 2-1/2 and larger, shall
be the following:
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges
and flange fittings, and welded and flanged joints.
G.  Condenser-water piping, aboveground, NPS 2 and smaller, shall be any of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange
fittings; and threaded joints.
H.  Condenser-water piping, aboveground, NPS 2-1/2 and larger, shall be the following:
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges
and flange fittings, and welded and flanged joints.
L Makeup-water piping installed aboveground shall be the following:
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3.2

33

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

Condensate-Drain Piping: Type DWYV, drawn-temper copper tubing, wrought-copper fittings,
and soldered joints or Schedule 40 PVC plastic pipe and fittings and solvent-welded joints. Do
not install PVC piping in return air plenums.

Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the
service in which blowdown drain is installed.

Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic
piping systems according to the piping manufacturer's written instructions.
2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.

Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining
methods as for piping specified for the service in which safety valve is installed with metal-to-
plastic transition fittings for plastic piping systems according to the piping manufacturer's
written instructions.

VALVE APPLICATIONS

Install shutoff-duty valves at each branch connection to supply mains, and at supply connection
to each piece of equipment.

Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.
Install check valves at each pump discharge and elsewhere as required to control flow direction.

Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and
Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to
the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings. Comply with
ASME Boiler and Pressure Vessel Code: Section VIII, Division 1, for installation
requirements.

Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

PIPING INSTALLATIONS

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicate piping locations and arrangements if such were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations. Install piping
as indicated unless deviations to layout are approved on Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.
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C.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

L Install piping to allow application of insulation.

J. Select system components with pressure rating equal to or greater than system operating
pressure.

K.  Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple
with cap, at low points in piping system mains and elsewhere as required for system drainage.

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.

N.  Reduce pipe sizes using eccentric reducer fitting installed with level side up.

O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with
the branch connected to the bottom of the main pipe. For up-feed risers, connect the branch to
the top of the main pipe.

P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."

Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

R.  [Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere
as indicated.

S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-
line pump, and elsewhere as indicated. Install NPS 3/4 nipple and ball valve in blowdown
connection of strainers NPS 2 and larger. Match size of strainer blowoff connection for
strainers smaller than NPS 2.

T. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in
Division 23 Section "Expansion Fittings and Loops for HVAC Piping."

U. Identify piping as specified in Division 23 Section "lIdentification for HVAC Piping and
Equipment."
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34 HANGERS AND SUPPORTS
A.  Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and
Supports for HVAC Piping and Equipment." Comply with the following requirements for

maximum spacing of supports.

B. Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls for
HVAC Piping and Equipment."

C.  Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or
longer.

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer,
supported on a trapeze.

4. Spring hangers to support vertical runs.

5. Provide copper-clad hangers and supports for hangers and supports in direct contact with
copper pipe.

6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from

scratching pipe.
D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:

NPS 3/4: Maximum span, 7 feet; minimum rod size, 1/4 inch.
NPS 1: Maximum span, 7 feet; minimum rod size, 1/4 inch.
NPS 1-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch.
NPS 2: Maximum span, 10 feet; minimum rod size, 3/8 inch.
NPS 2-1/2: Maximum span, 11 feet; minimum rod size, 3/8 inch.
NPS 3: Maximum span, 12 feet; minimum rod size, 3/8 inch.
NPS 4: Maximum span, 14 feet; minimum rod size, 1/2 inch.
NPS 6: Maximum span, 17 feet; minimum rod size, 1/2 inch.

PN R WD =

E. Install hangers for drawn-temper copper piping with the following maximum spacing and
minimum rod sizes:

1. NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. NPS 1: Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
4, NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
F. Support vertical runs at roof, at each floor, and at 8-foot intervals between floors.
3.5 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

B.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
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C.

3.6

3.7

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

HYDRONIC SPECIALTIES INSTALLATION

Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required
for system air venting.

Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2
percent upward slope toward tank.

Install in-line air separators in pump suction. Install drain valve on air separators NPS 2 and
larger.

Install tangential air separator in pump suction. Install blowdown piping with gate or full-port
ball valve; extend full size to nearest floor drain.

Install bypass chemical feeders in each hydronic system where indicated, in upright position
with top of funnel not more than 48 inches above the floor. Install feeder in minimum NPS 3/4
bypass line, from main with full-size, full-port, ball valve in the main between bypass
connections. Install NPS 3/4 pipe from chemical feeder drain, to nearest equipment drain and
include a full-size, full-port, ball valve.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than equipment
connections.
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3.8

3.9

B.

C.

D.

Install control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. If parallel control valves are
installed, only one bypass is required.

Install ports for pressure gages and thermometers at coil inlet and outlet connections according
to Division 23 Section "Meters and Gages for HVAC Piping."

CHEMICAL TREATMENT

Perform an analysis of makeup water to determine type and quantities of chemical treatment
needed to keep system free of scale, corrosion, and fouling, and to sustain the following water
characteristics:

pH: 9.0to 10.5.

"P" Alkalinity: 100 to 500 ppm.

Boron: 100 to 200 ppm.

Chemical Oxygen Demand: Maximum 100 ppm.
Corrosion Inhibitor:

M

Sodium Nitrate: 1000 to 1500 ppm.

Molybdate: 200 to 300 ppm.

Chromate: 200 to 300 ppm.

Sodium Nitrate Plus Molybdate: 100 to 200 ppm each.
Chromate Plus Molybdate: 50 to 100 ppm each.

oo o

Soluble Copper: Maximum 0.20 ppm.

Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum 10 ppm.
Total Suspended Solids: Maximum 10 ppm.

Ammonia: Maximum 20 ppm.

Free Caustic Alkalinity: Maximum 20 ppm.

Microbiological Limits:

mEYXXaR

— O

Total Aerobic Plate Count: Maximum 1000 organisms/ml.
Total Anaerobic Plate Count: Maximum 100 organisms/ml.
Nitrate Reducers: 100 organisms/ml.

Sulfate Reducers: Maximum 0 organisms/ml.

Iron Bacteria: Maximum 0 organisms/ml

oo o

Fill system with fresh water and add liquid alkaline compound with emulsifying agents and
detergents to remove grease and petroleum products from piping. Circulate solution for a
minimum of 24 hours, drain, clean strainer screens, and refill with fresh water.

Add initial chemical treatment and maintain water quality in ranges noted above for the first
year of operation.

FIELD QUALITY CONTROL

Prepare hydronic piping according to ASME B31.9 and as follows:
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1. Leave joints, including welds, uninsulated and exposed for examination during test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.

3. Flush hydronic piping systems with clean water; then remove and clean or replace
strainer screens.

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blinds in flanged
joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to

protect against damage by expanding liquid or other source of overpressure during test.

B.  Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of damage due to
freezing. Another liquid that is safe for workers and compatible with piping may be
used.

2. While filling system, use vents installed at high points of system to release air. Use
drains installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the
system's working pressure. Test pressure shall not exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building
Services Piping."

5. After hydrostatic test pressure has been applied for at least 24 hours, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C.  Perform the following before operating the system:

1. Open manual valves fully.

2. Inspect pumps for proper rotation.

3. Set makeup pressure-reducing valves for required system pressure.

4. Inspect air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).

5. Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers,
cooling towers, to specified values.

7. Verify lubrication of motors and bearings.

END OF SECTION 232113
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SECTION 232123 - HYDRONIC PUMPS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Separately coupled, base-mounted, end-suction centrifugal pumps.
1.3 DEFINITIONS
A.  Buna-N: Nitrile rubber.
B.  EPT: Ethylene propylene terpolymer.
1.4 SUBMITTALS
A.  Product Data: Include certified performance curves and rated capacities, operating
characteristics, furnished specialties, final impeller dimensions, and accessories for each type of
product indicated. Indicate pump's operating point on curves.
B.  Shop Drawings: Show pump layout and connections. Include setting drawings with templates
for installing foundation and anchor bolts and other anchorages.
1. Wiring Diagrams: Power, signal, and control wiring.
C.  Operation and Maintenance Data: For pumps to include in emergency, operation, and
maintenance manuals.
1.5 ACCEPTABLE MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Armstrong Pumps Inc.
2. Bell & Gossett; Div. of ITT Industries.
3. Taco, Inc.
HYDRONIC PUMPS 232123 -1
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B.

1.6

A.

B.

C.

D.

1.7

A.

1.8

A.

Listing of manufacturers name does not guarantee approval. All equipment must meet or
exceed quality and capacities of specified equipment. Final approval will be based on
equipment submittals. Any manufacturer not listed but wishing to bid this project shall submit a
written request 14 days prior to bid date, prior approval is required for all manufacturers not
listed.

QUALITY ASSURANCE

Source Limitations: Obtain hydronic pumps through one source from a single manufacturer.
Product Options: Drawings indicate size, profiles, and dimensional requirements of hydronic
pumps and are based on the specific system indicated. Refer to Division 01 Section "Product
Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

UL Compliance: Comply with UL 778 for motor-operated water pumps.

DELIVERY, STORAGE, AND HANDLING

Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces
and treat with anticorrosion compound after assembly and testing. Protect flanges, pipe
openings, and nozzles with wooden flange covers or with screwed-in plugs.

Store pumps in dry location.

Retain protective covers for flanges and protective coatings during storage.

Protect bearings and couplings against damage from sand, grit, and other foreign matter.

Comply with pump manufacturer's written rigging instructions.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

PART 2 - PRODUCTS

2.1

A.

SEPARATELY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS

Description: Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled,
end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump
and motor shafts horizontal. Rate pump for 175-psig minimum working pressure and a
continuous water temperature of 225 deg F.
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2.2

Pump Construction:

1. Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet, drain
plug at bottom and air vent at top of volute, and flanged connections.

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft,
and secured with a locking cap screw. Trim impeller to match specified performance.

3. Pump Shaft: Steel, with copper-alloy shaft sleeve.

4. Mechanical Seal: Internally flushed carbon rotating ring against a ceramic seat held by a
stainless-steel spring, and Buna-N bellows and gasket.

5. Packing Seal: Stuffing box, with a minimum of four rings of graphite-impregnated
braided yarn with bronze lantern ring between center two graphite rings, and bronze
packing gland.

6. Pump Bearings: Grease-lubricated ball bearings contained in cast-iron housing with

grease fittings.

Shaft Coupling: Flexible type spacer coupler capable of absorbing torsional vibration.
Couplings shall be drop-out type to allow disassembly and removal without removing pump
shaft or motor, EPDM coupling sleeve for variable-speed applications. Manufacturer shall align
coupler before shipment.

Coupling Guard: Dual rated; ANSIBI15.1, Section 8; OSHA 1910.219 approved; steel;
removable; attached to mounting frame.

Mounting Frame:  Welded-steel frame and cross members, factory fabricated from
ASTM A 36/A 36M channels and angles. Fabricate to mount pump casing, coupling guard, and
motor. Bases shall have closed ends and wide open grouting areas.

Premium efficiency motor: Single speed, with grease-lubricated ball bearings, unless otherwise
indicated; secured to mounting frame, with adjustable alignment. Comply with requirements in
Division 23 Section "Common Motor Requirements for HVAC Equipment."

Capacities and Characteristics: As indicated on the drawings.

PUMP SPECIALTY FITTINGS

Suction Diffuser: Angle pattern, 175-psig pressure rating, cast -iron body and end cap, pump-
inlet fitting; with bronze startup and bronze or stainless-steel permanent strainers; bronze or
stainless-steel straightening vanes; drain plug; and factory-fabricated support.

Triple-Duty Valve: Angle or straight pattern, 175-psig pressure rating, cast-iron body, pump-
discharge fitting; with drain plug and bronze-fitted shutoff, balancing, and check valve features.
Brass gage ports with integral check valve, and orifice for flow measurement.
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PART 3 - EXECUTION

3.1

32

A.

EXAMINATION

Examine equipment foundations and anchor-bolt locations for compliance with requirements for
installation tolerances and other conditions affecting performance of work.

Examine roughing-in for piping systems to verify actual locations of piping connections before
pump installation.

Examine foundations and inertia bases for suitable conditions where pumps are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PUMP INSTALLATION
Comply with HI 1.4.

Install pumps with access for periodic maintenance including removal of motors, impellers,
couplings, and accessories.

Independently support pumps and piping so weight of piping is not supported by pumps and
weight of pumps is not supported by piping.

Install continuous-thread hanger rods and spring hangers with vertical-limit stop of sufficient
size to support pump weight. Vibration isolation devices are specified in Division 23 Section
"Vibration and Seismic Controls for HVAC Piping and Equipment." Fabricate brackets or
supports as required. Hanger and support materials are specified in Division 23 Section
"Hangers and Supports for HVAC Piping and Equipment."

Suspend vertically mounted, in-line centrifugal pumps independent of piping. Install pumps
with motor and pump shafts vertical. Use continuous-thread hanger rods and spring hangers
with vertical-limit stop of sufficient size to support pump weight. Vibration isolation devices
are specified in Division 21 Section "Vibration and Seismic Controls for Fire-Suppression
Piping and Equipment." Hanger and support materials are specified in Division 22 Section
"Hangers and Supports for Plumbing Piping and Equipment/Hangers and Supports for HVAC
Piping and Equipment."

Set base-mounted pumps on concrete foundation. Disconnect coupling before setting. Do not
reconnect couplings until alignment procedure is complete.

1. Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with
small taper, at points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches
between pump base and foundation for grouting.

2. Adjust metal supports or wedges until pump and driver shafts are level. Check coupling
faces and suction and discharge flanges of pump to verify that they are level and plumb.
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33 ALIGNMENT
A.  Align pump and motor shafts and piping connections after setting on foundation, grout has been

set and foundation bolts have been tightened, and piping connections have been made.

B. Comply with pump and coupling manufacturers' written instructions.

C.  Adjust pump and motor shafts for angular and offset alignment by methods specified in HI 1.1-
1.5, "Centrifugal Pumps for Nomenclature, Definitions, Application and Operation, HI 2.1-2.5,
" Vertical Pumps for Nomenclature, Definitions, Application and Operation."

D.  After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill
baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in
place. After grout has cured, fully tighten foundation bolts.

34 CONNECTIONS

A.  Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B.  Install piping adjacent to machine to allow service and maintenance.

C.  Connect piping to pumps. Install valves that are same size as piping connected to pumps.

D.  Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.

E. Install check valve and throttling or triple-duty valve on discharge side of pumps.

F. Install Y-type strainer or suction diffuser and shutoff valve on suction side of pumps.

G. Install flexible connectors on suction and discharge sides of base-mounted pumps between
pump casing and valves.

H. Install pressure gages on pump suction and discharge, at integral pressure-gage tapping, or
install single gage with multiple input selector valve.

L Install check valve and gate or ball valve on each condensate pump unit discharge.

J. Install electrical connections for power, controls, and devices.

K.  Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

L.  Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

3.5 STARTUP SERVICE

A.  Engage a factory-authorized service representative to perform startup service.
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Complete installation and startup checks according to manufacturer's written instructions.
Check piping connections for tightness.

Clean strainers on suction piping.

Perform the following startup checks for each pump before starting:

b

a. Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is
free to rotate with pump hot and cold. If pump is bound or drags, do not operate
until cause of trouble is determined and corrected.

c. Verify that pump is rotating in the correct direction.

5. Prime pump by opening suction valves and closing drains, and prepare pump for
operation.

6. Start motor.

7. Open discharge valve slowly.

3.6 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain hydronic pumps. Refer to Division 01 Section "Demonstration
and Training."

3.7 INSULATION

A.  Following start-up, inspection and approval by the engineer of all pump, pump accessory ,
installation and operation, provide pump insulation (as dictated by pump service), according to
230700.

END OF SECTION 232123
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SECTION 232500 - HVAC WATER TREATMENT
PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following HVAC water-treatment systems:

1 Bypass chemical-feed equipment and controls.
2 Biocide chemical-feed equipment and controls.
3. Chemical treatment test equipment.

4 HVAC water-treatment chemicals.

1.2 PERFORMANCE REQUIREMENTS

A.  Water quality for HVAC systems shall minimize corrosion, scale buildup, and biological
growth for optimum efficiency of HVAC equipment without creating a hazard to operating
personnel or the environment.

B. Base HVAC water treatment on quality of water available at Project site, HVAC system
equipment material characteristics and functional performance characteristics, operating
personnel capabilities, and requirements and guidelines of authorities having jurisdiction.

C.  Closed hydronic systems, including hot-water heating, chilled water, ground loop heat pump
piping, dual-temperature water, and glycol cooling, shall have the following water qualities:

pH: Maintain a value within 9.0 to 10.5.

"P" Alkalinity: Maintain a value within 100 to 500 ppm.

Boron: Maintain a value within 100 to 200 ppm.

Chemical Oxygen Demand: Maintain a maximum value of 100 ppm.
Soluble Copper: Maintain a maximum value of 0.20 ppm.

TDS: Maintain a maximum value of 10 ppm.

Ammonia: Maintain a maximum value of 20 ppm.

Free Caustic Alkalinity: Maintain a maximum value of 20 ppm.
Microbiological Limits:

VOB DD~

Total Aerobic Plate Count: Maintain a maximum value of 1000 organisms/ml.
Total Anaerobic Plate Count: Maintain a maximum value of 100 organisms/ml.
Nitrate Reducers: Maintain a maximum value of 100 organisms/ml.

Sulfate Reducers: Maintain a maximum value of 0 organisms/ml.

Iron Bacteria: Maintain a maximum value of 0 organisms/ml.

oo o

D.  Open hydronic systems, including condenser water, shall have the following water qualities:

1. pH: Maintain a value within 9.0 to 10.5.
2. "P" Alkalinity: Maintain a value within 100 to 500 ppm.
3. Chemical Oxygen Demand: Maintain a maximum value of 100 ppm.
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4. Soluble Copper: Maintain a maximum value of 0.20 ppm.
5. TDS: Maintain a maximum value of 10 ppm.
6. Ammonia: Maintain a maximum value of 20 ppm.
7. Free Caustic Alkalinity: Maintain a maximum value of 20 ppm.
8. Microbiological Limits:

1.3

1.4

a. Total Aerobic Plate Count: Maintain a maximum value of 1000 organisms/ml.
b. Total Anaerobic Plate Count: Maintain a maximum value of 100 organisms/ml.
c. Nitrate Reducers: Maintain a maximum value of 100 organisms/ml.
d. Sulfate Reducers: Maintain a maximum value of 0 organisms/ml.
e. Iron Bacteria: Maintain a maximum value of 0 organisms/ml.

9. Polymer Testable: Maintain a minimum value within 10 to 40.

Passivation for Galvanized Steel: For the first 60 days of operation.

L. pH: Maintain a value within 7 to 8.
2. Calcium Carbonate Hardness: Maintain a value within 100 to 300 ppm.
3. Calcium Carbonate Alkalinity: Maintain a value within 100 to 300 ppm.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Pretreatment and chemical treatment equipment showing tanks, maintenance

space required, and piping connections to HVAC systems. Include plans, elevations, sections,

details, and attachments to other work.

1. Wiring Diagrams: Power and control wiring.

Field quality-control test reports.

Other Informational Submittals:

1. Water-Treatment Program: Written sequence of operation on an annual basis for the
application equipment required to achieve water quality defined in the "Performance
Requirements" Article above.

2. Water Analysis: Illustrate water quality available at Project site.

3. Passivation Confirmation Report: Verify passivation of galvanized-steel surfaces, and
confirm this observation in a letter to Architect.

QUALITY ASSURANCE

HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-

treatment service provider capable of analyzing water qualities, installing water-treatment
equipment, and applying water treatment as specified in this Section.

HVAC WATER TREATMENT 232500 - 2
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

PART 2 - PRODUCTS

2.1 MANUAL CHEMICAL-FEED EQUIPMENT

A. Bypass Feeders: Steel, with corrosion-resistant exterior coating, minimum 3-1/2-inch fill
opening in the top, and NPS 3/4 bottom inlet and top side outlet. Quarter turn or threaded fill
cap with gasket seal and diaphragm to lock the top on the feeder when exposed to system
pressure in the vessel.

1. Capacity: 5 gal..
2. Minimum Working Pressure: 125 psig.

2.2 AUTOMATIC CHEMICAL-FEED EQUIPMENT
A. Water Meter:

AWWA C700, oscillating-piston, magnetic-drive, totalization meter.

Body: Bronze.

Maximum Pressure Loss at Design Flow: 3 psig.

Registration: Gallons or cubic feet.

Controls: Flow-control switch with normally open contacts; rated for maximum 10 A,
250-V ac; and that will close at adjustable increments of total flow.

Nk W=

B.  Inhibitor Injection Timers:

1. Microprocessor-based controller with LCD display in NEMA 250, Type 12 enclosure
with gasketed and lockable door. Interface for start/stop and status indication at central
workstation as described in Division 23 Section "Instrumentation and Control for
HVAC."

2. Programmable timers with infinite adjustment over full range, and mounted in cabinet
with hand-off-auto switches and status lights.

3. Test switch.

4. Hand-off-auto switch for chemical pump.

5. [luminated legend to indicate feed when pump is activated.

6. Programmable lockout timer with indicator light. Lockout timer to deactivate the pump

and activate alarm circuits.
7. LCD makeup totalizer to measure amount of makeup and bleed-off water from two water
meter inputs.

C.  pH Controller:
L. Microprocessor-based controller, 1 percent accuracy in a range from zero to 14 units.

Incorporate solid-state integrated circuits and digital LCD display in NEMA 250,
Type 12 enclosure with gasketed and lockable door. Interface for start/stop and status

HVAC WATER TREATMENT 232500 -3
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indication at central workstation as described in Division 23 Section "Instrumentation and
Control for HVAC."

Digital display and touch pad for input.

Sensor probe adaptable to sample stream manifold.

High, low, and normal pH indication.

High or low pH alarm light, trip points field adjustable; with silence switch.
Hand-off-auto switch for acid pump.

Internal adjustable hysteresis or deadband.

D. TDS Controller:

1.

A A A

Microprocessor-based controller, 1 percent accuracy in a range from zero to 5000
micromhos. Incorporate solid-state integrated circuits and digital LCD display in
NEMA 250, Type 12 enclosure with gasketed and lockable door. Interface for start/stop
and status indication at central workstation as described in Division 23 Section
"Instrumentation and Control for HVAC."

Digital display and touch pad for input.

Sensor probe adaptable to sample stream manifold.

High, low, and normal conductance indication.

High or low conductance alarm light, trip points field adjustable; with silence switch.
Hand-off-auto switch for solenoid bleed-off valve.

Bleed-off valve activated indication.

Internal adjustable hysteresis or deadband.

Bleed Valves:

a. Cooling Systems: Forged-brass body, globe pattern, general-purpose solenoid
with continuous-duty coil, or motorized valve.

E. Biocide Feeder Timer:

1.

wn

VXN Bk

Microprocessor-based controller with digital LCD display in NEMA 250, Type 12
enclosure with gasketed and lockable door. Interface for start/stop and status indication at
central workstation as described in Division 23 Section "Instrumentation and Control for
HVAC."

24-hour timer with 14-day skip feature to permit activation any hour of day.

Precision, solid-state, bleed-off lockout timer and clock-controlled biocide pump timer.
Prebleed and bleed lockout timers.

Solid-state alternator to enable use of two different formulations.

24-hour display of time of day.

14-day display of day of week.

Battery backup so clock is not disturbed by power outages.

Hand-off-auto switches for biocide pumps.

Biocide A and Biocide B pump running indication.

F. Chemical Solution Tanks:

1.

2.
3.

Chemical-resistant reservoirs fabricated from high-density opaque polyethylene with
minimum 110 percent containment vessel.

Molded cover with recess for mounting pump.

Capacity: 30 gal..

HVAC WATER TREATMENT 232500 - 4
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23

2.4

Chemical Solution Injection Pumps:

1. Self-priming, positive-displacement; rated for intended chemical with minimum 25
percent safety factor for design pressure and temperature.

Adjustable flow rate.

Metal and thermoplastic construction.

Built-in relief valve.

Fully enclosed, continuous-duty, single-phase motor. Comply with requirements in
Division 23 Section "Common Motor Requirements for HVAC Equipment."

nbkwbd

Chemical Solution Tubing: Polyethylene tubing with compression fittings and joints.
Injection Assembly:

1. Quill: Minimum NPS 1/2 with insertion length sufficient to discharge into at least 25
percent of pipe diameter.

2. Ball Valve: Two-piece, stainless steel; selected to fit quill.

3. Packing Gland: Mechanical seal on quill of sufficient length to allow quill removal
during system operation.

4. Assembly Pressure/Temperature Rating: Minimum 600 psig at 200 deg F.

CHEMICAL TREATMENT TEST EQUIPMENT

Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounting cabinet for
testing pH, TDS, inhibitor, chloride, alkalinity, and hardness; sulfite and testable polymer tests
for high-pressure boilers, and oxidizing biocide test for open cooling systems.

Corrosion Test-Coupon Assembly: Constructed of corrosive-resistant material, complete with
piping, valves, and mild steel and copper coupons. Locate copper coupon downstream from
mild steel coupon in the test-coupon assembly.

1. Two-station rack for closed-loop systems.
2. Four-station rack for open systems.
CHEMICALS

Chemicals shall be as recommended by water-treatment system manufacturer that are
compatible with piping system components and connected equipment, and that can attain water
quality specified in Part 1 "Performance Requirements" Article.

Water Softener Chemicals:

1. Mineral: High-capacity, sulfonated-polystyrene ion-exchange resin that is stable over
entire pH range with good resistance to bead fracture from attrition or shock. Resin
exchange capacity minimum 30,000 grains/cu. ft. of calcium carbonate of resin when
regenerated with 15 Ib of salt.

2. Salt for Brine Tanks: High-purity sodium chloride, free of dirt and foreign material.
Rock and granulated forms are not acceptable.

HVAC WATER TREATMENT 232500 - 5
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PART 3 - EXECUTION

3.1 WATER ANALYSIS

A.  Perform an analysis of supply water to determine quality of water available at Project site.

32 INSTALLATION

A. Install chemical application equipment on concrete bases, level and plumb. Maintain
manufacturer's recommended clearances. Arrange units so controls and devices that require
servicing are accessible. Anchor chemical tanks and floor-mounting accessories to substrate.

B. Install water testing equipment on wall near water chemical application equipment.
C.  Install interconnecting control wiring for chemical treatment controls and sensors.
D.  Mount sensors and injectors in piping circuits.
E. Bypass Feeders: Install in closed hydronic systems, including hot-water heating, chilled water,
dual-temperature water, and glycol cooling, and equipped with the following:
1. Install bypass feeder in a bypass circuit around circulating pumps, unless otherwise
indicated on Drawings.
2. Install water meter in makeup water supply.
3. Install test-coupon assembly in bypass circuit around circulating pumps, unless otherwise
indicated on Drawings.
4. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below feeder
inlet.
5. Install a swing check on inlet after the isolation valve.
F. Install automatic chemical-feed equipment for condenser water and include the following:
1. Install makeup water softener.
2. Install water meter in makeup water supply.
3. Install inhibitor injection pumps and solution tanks with injection timer sensing contacts
in water meter.

a. Pumps shall operate for timed interval on contact closure at water meter in makeup
water supply connection. Injection pump shall discharge into boiler feedwater tank
or feedwater supply connection at boiler.

4. Install test equipment and provide test-kit to Owner. Install test-coupon assembly in
bypass circuit around circulating pumps, unless otherwise indicated on Drawings.
5. Install TDS controller with sensor and bleed valves.
a. Bleed valves shall cycle to maintain maximum TDS concentration.
6. Install pH sensor and controller with injection pumps and solution tanks.
HVAC WATER TREATMENT 232500 - 6
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a. Injector pumps shall operate to maintain required pH.
7. Install biocide feeder alternating timer with two sets of injection pumps and solution
tanks.
a. Injection pumps shall operate to feed biocide on an alternating basis.
33 CONNECTIONS

34

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment to allow service and maintenance.
Make piping connections between HVAC water-treatment equipment and dissimilar-metal
piping with dielectric fittings. Dielectric fittings are specified in Division 23 Section "Common

Work Results for HVAC."

Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal general-duty
valves are specified in Division 23 Section "General-Duty Valves for HVAC Piping."

Refer to Division 22 Section "Domestic Water Piping Specialties" for backflow preventers
required in makeup water connections to potable-water systems.

Confirm applicable electrical requirements in Division 26 Sections for connecting electrical
equipment.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors

and Cables."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,

test, and adjust components, assemblies, and equipment installations, including connections.

Report results in writing.

Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

L. Inspect field-assembled components and equipment installation, including piping and
electrical connections.

HVAC WATER TREATMENT 232500 -7
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2.

8.

Inspect piping and equipment to determine that systems and equipment have been
cleaned, flushed, and filled with water, and are fully operational before introducing
chemicals for water-treatment system.

Place HVAC water-treatment system into operation and calibrate controls during the
preliminary phase of HVAC systems' startup procedures.

Do not enclose, cover, or put piping into operation until it is tested and satisfactory test
results are achieved.

Test for leaks and defects. If testing is performed in segments, submit separate report for
each test, complete with diagram of portion of piping tested.

Leave uncovered and unconcealed new, altered, extended, and replaced water piping until
it has been tested and approved. Expose work that has been covered or concealed before
it has been tested and approved.

Cap and subject piping to static water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source and
allow test pressure to stand for four hours. Leaks and loss in test pressure constitute
defects.

Repair leaks and defects with new materials and retest piping until no leaks exist.

D.  Remove and replace malfunctioning units and retest as specified above.

E. At eight-week intervals following Substantial Completion, perform separate water analyses on
hydronic systems to show that automatic chemical-feed systems are maintaining water quality
within performance requirements specified in this Section. Submit written reports of water
analysis advising Owner of changes necessary to adhere to Part 1 "Performance Requirements"
Article.

F. Mechanical Contractor shall be responsible for maintaining water treatment system while the
system is under warranty (for a minimum period of one year from substantial completion).
Mechanical contractor shall document all water analyses performed.

G.  Comply with ASTM D 3370 and with the following standards:

bl e

Silica: ASTM D 859.

Acidity and Alkalinity: ASTM D 1067.
Iron: ASTM D 1068.

Water Hardness: ASTM D 1126.

3.5 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain HVAC water-treatment systems and equipment. Refer to
Division 01 Section "Demonstration and Training."

END OF SECTION 232500
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SECTION 236423 - OUTDOOR AIR-COOLED LIQUID CHILLER

PART 1 - GENERAL

1.1 SYSTEM DESCRIPTION

A.  Microprocessor-controlled, air-cooled liquid chiller for outdoor installation, utilizing scroll
compressors, low sound fans and optional hydronic pump system.

B.  For units all fans are controlled with variable speed fan drive motors. Chiller software shall be
specifically developed to coordinate optimal fan speed for application conditions and provide
refrigerant circuit optimization, resulting in higher partOload efficiency and reduced acoustic
levels.

1.2 QUALITY ASSURANCE

A.  Unit shall be rated in accordance with AHRI (Air-Conditioning, Heating and Refrigeration
Institute) Standard 550/590, latest edition (U.S.A.) and all units shall be in compliance with
ASHREA (American Society if Heating, Refrigeration, and Air-Conditioning Engineers)
90.1.2019.

B.  Unit construction shall comply with ASHRAE 15 Safety Code, UL (Underwriters Laboratories)
latest edition, and ASME (American Society of Mechanical Engineers) applicable codes (U.S.A.
codes).

C.  The management system governing the manufacture of the product is ISO 9001:2015 certified.

D.  An operational test, in which the chiller is run under load, is performed at the factory. This test
checks for proper operation of fans, as well as various controls and safeties, and a Certificate of
Unit Testing, indicating successful end-of-line testing is provided with the unit.

1.3 DELIVERY, STORAGE, AND HANDLING

A.  Unit controls shall be capable f withstanding 150°F (66°C) storage temperatures in the control
compartment.

B.  Unit shall be stored and handled per unit manufacturer's recommendations.

1.4 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

OUTDOOR AIR-COOLED LIQUID CHILLER 236423 -1
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1.5 WARRANTY

BASE BID - 5 Year Compressor, Parts, Labor and Refrigerant/Oil charge to cover entire chiller
from start of substantial completion. Manufacturer shall repair/replace components on chillers that
fail in material or workmanship within specified period.

ALTERNATE M1 - 10 Year Compressor, Parts, Labor and Refrigerant/0il charge to cover
entire chiller from  start of substantial completion. Manufacturer shall repair/replace
components on chillers that fail in material or workmanship within specified period.

PART 2 - PRODUCTS
2.1 EQUIPMENT
A.  General:

1. Factory-assembled, single-pierce air-cooled liquid chiller. Contained within the unit
cabinet shall be all factory wiring, piping, controls, and special features required prior to
field start-up.

2. A full charge of refrigerant shall also be contained within the unit.

B. Materials of Construction:

1. The base rail is 11 ga structural quality (Grade 50, Class 2), hot-dipped, zinc-coated,
minimized spangle sheet steel (with Magni-coated screws).

2. Cabinet shall be galvanized steel casing with a baked enamel power or pre-painted finish.

3. Painted parts shall withstand 1000 hours in constant neutral salt spray under ASTM B117
conditions with a 1 mm scribe per ASM D1654. After test, painted parts shall show no sign
of wrinkling or cracking, no loss of adhesion, and no evidence of blistering, and the mean
creepage shall not exceed % in. (Rating > 4 per ASTM D1654) on either side of the scribe
line.

C. Fans:
1. Condenser fans shall be direct-driven, 9-blade airfoil cross-section, reinforced polymer
construction, shrouded-axial type, and shall be statically and dynamically balanced with
inherent corrosion resistance.

2. Air shall be discharged vertically upward.

3. Fans shall be protected by coated steel wire safety guards.

OUTDOOR AIR-COOLED LIQUID CHILLER 236423 -2
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4.

Fan blades shall have serrated edges to minimize the sound that is produced.

D.  Compressor/Compressor Assembly:

1.

2.

3.

4.

Fully hermetic scroll type compressors.

Direct drive, 3500 rpm (60Hz), protected by motor temperature sensors, suction gas cooled
motor.

External vibration isolation rubber-in-shear.

Each compressor shall be equipped with crankcase heaters to minimize oil dilution.

E. Brazed Plate Evaporator:

1. Evaporator shall be rated for a refrigerant working-side pressure of 445 psig (3068 kPa)
and shall be tested for a maximum water-side pressure of 300 psig (2068 kPa) or 150 psig
(1034 kPa) when optional hydronic package is installed.

2. Shall be single-pass, ANSI (American National Standards Institute) type 316 stainless
steel, brazed plate construction.

3. Shell shall be insulated with % in. (19 mm) closed-cell, polyvinyl-chloride foam with a
maximum K factor of 0.28.

4, Shall incorporate 2 dependent refrigerant circuits.

5. Unit shall be provided with a factory-installed flow switch.

6. All connections shall use standard Victaulic®-types fittings.

7. Brazed plate evaporator shall be supplied with a factory-installed strainer (20 mesh for
30RC 067-092 and 16 mesh for 30RC 102-252).

8. Evaporator shall be equipped with freeze protection heaters providing protection down to
-20°F (-29°C) ambient temperature.

F. Condenser:

1. Tubes shall be cleaned, dehydrated, and sealed.

2. Assembled condenser coils shall be leaked tested and pressure tested at 656 psig (4522
kPa).

3. To plan the chilled installation and for ease of maintenance/coil removal, all refrigerant

piping entering and leaving the condenser coils shall be located on only one side of the
chiller so the coils can be removed (when needed) from the side free of piping. This is
important to consider because removing the coils from the header side, although possible,
involves extra labor due to extra bending and brazing of the coil headers.

G.  Refrigerating Components:

OUTDOOR AIR-COOLED LIQUID CHILLER 236423 -3

158



UCPS New Town Elementary School 03-01-2026

Chiller Replacement

1. Refrigerant circuit components shall include replaceable core filter drier, moisture-
indicating sight glass, electronic expansion device. Discharge service valve and liquid line
service valves, and complete operating charge of both refrigerant and compressor oil.

H.  Controls, Safeties, and Diagnostics:

1. Unit controls shall include the following minimum components:

a.

Microprocessor with non-volatile momory. Battery backup system shall not be
accepted.

b. Separate terminal block for power and controls.

c. Control transformed to serve all controllers, relays, and control components.

d. ON/OFF control switch.

e. Replaceable solid-state controllers.

f. Pressure sensors installed to measure suction and discharge pressures. Thermistors
installed to measure evaporator entering and leaving fluid temperatures.

2. Unit controls shall include the following functions:

a. Automatic circuit lead/lag.

b. Hermetic scroll compressors are maintenance-free and protected by an auto-adaptive
control that minimizes compressor wear.

c. Capacity control based on leaving chilled fluid temperature and compensated by rate
of change of return fluid temperature with temperature set point accuracy to 0.1°F
(0.05°C).

d. Limiting the shilled fluid temperature pull-down rate at start-up to an adjustable
range of 0.2°F to 2°F (0.1 to 1.1°C) per minute to prevent excessive demand spikes
at start-up.

e. Seven-day time schedule.

f. Leaving chilled fluid temperature reset from return fluid and outside air temperature.

g. Chilled water pump start/stop control and primary standby sequencing to ensure
equal pump run time.

h. Chiller control for parallel chiller applications without addition of hardware modules
and control panels (requires thermistors).

1. Timed maintenance scheduling to signal maintenance activities for strainer
maintenance and user-defined maintenance activities.

J- Low ambient protection to energize evaporator heaters.
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k. Periodic pump start to ensure pump seals are properly maintained during off-season
periods.

1. Single step demand limit control activated by remote contact closure.

m.  Nighttime sound mode to reduce the sound of the machine per a user-defined
schedule.

3. Diagnostics:

a. The control panel shall include, and standard, a display:

1) Color touch screen display with stylus.

2) Display shall allow a user to navigate through menus, select desired options,
and modify data.

b. Features of the display shall include:

1) Multiple connection ports for BACnet TM P, Modbus-RTU (Remote
Terminal Unit), LEN (local equipment network), and NetworkB (CCN)
connections.

a) BACnet IP required by UCPS may require additional programming.

2)  Automatic reporting of alarms overemail.

3) Ability to graphically plot trends of system performance and conditions over
time.

4) Graphical summary display of current chiller operation and water conditions.

5) Display shall allow access to configuration, maintenance, service, set point,
time schedules, alarm history, and status data.

6)  Three levels of password protection against unauthorized access to
configuration and maintenance information, and display set up parameters.

7) Full compatibility to provide email alarm notification and to provide network
capability to fully monitor and control chiller.

8) Display shall be capable of displaying the last 50 alarms, with clear full text
description and time and date stamp, and will store a snapshot of operating
conditions before and after the 10 most recent alarms.

9) Display run hours and number of stans for machine and individual
COMpressors.

10)  The control system shall allow software upgrade without the need for new
hardware modules.
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4. Safeties:
a. Unit shall be equipped with thermistors and all necessary components in conjunction
with the control system to provide the unit with the following protections:
1) Reverse rotation.
2) Low chilled fluid temperature.
3) Motor overtemperature.
4) High pressure.
5)  Electrical overload.
6) Thermal overload.
7) Loss of refrigerant charge.
b. Condenser fan motors shall have internal overcurrent protection.
L Operating Characteristics:
1. Standard tier units, without modification, shall be capable of starting and running at

outdoor ambient temperatures from 0°F (-17.8°C) to 125.6°F (52°C) for units employing
variable speed condenser fans and from 32°F (0°C) to 120°F (48.9°C) for units that do not
employ variable speed condenser fans.

Compact tier units shall be capable of starting and running at outdoor ambient
temperatures from 32°F (0°C) to 115°F (46.1°C).

Unit shall be capable of starting up with 95°F (35°C) entering fluid temperature to the
evaporator.

After power restoration, unit shall be capable of full capacity recovery in less than 4 minutes
provided the required chilled water flow is available and no safety/control manual reset
items or alarms are in effect.

J. Fan Motors:

L.

Condenser fan motors shall be totally enclosed, air over, 3-phase type with permanently
lubricated bearings and Class F insulation. Fans shall be 8-pole for fixed speed units and
6-pole for variable speed units.

K.  Electrical Requirements:

1.

Unitprimary electrical power supply shall enter the unit at a single location (all chiller voltage/ size
combinations shall have the ability to accommodate 2 power supplies to meet job specific
requirements).
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2.

4.

S.

Primary electrical power supply shall be rated to operateup to 125. 6F (520C) ambient temperature
forall models.

Unit shall operate on 3-phase power at the voltage shown in the equipment schedule.
Control points shall be accessed through terminal block.

Unit shall be shipped with factory control and power wiring installed.

L. Chilled Water Circuit:

L.

2.

Chilled water circuit shall be rated for 300 psig (2068 kPa). Units with optional pump package are
rated for 150 psig (1034 kPa) working pressure.

Thermal dispersion proof of flow switch shall be factory installed and wired.

M.  Special Features:

1.

5.

High-Efficiency Variable Condenser Fans:

a. All fans on the unit shall have variable speed fan motors to provide higher part load
efficiency and reduced acoustic levels. Each fan circuit shall have a factory-installed,
independent, variable speed drive withdisplay. Variable speed drivesare UL Listed. The use
ofthisoption, withthe addition ofantifreeze inthe evaporator circuit and wind baffles or hail

guards, shall allow running with outdoor ambient temperaturesdownto 20°F (—29OC) (may
be different for compact units). Variable speed condenser fans also allow the chiller to

operate at ambient temperatures as high as 1256 F (520C) and starting as low as® 0 F (-
17.8°C).

Unit-Mounted Non-Fused Disconnect:

a. Unit shall be supplied with factory-installed, non-fused electrical disconnect for main power
supply. This option is included with the high SCCR option.

Condenser Coil Materials:
a. Aluminum fin/copper tube coils:

1) Coil shall be constructed of seamless copper tubes mechanically bonded to aluminum
fins. Fins shall have wavy enhancements.

Energy Management Module:

a. A factory or field-installed module shall provide the following energy management
capabilities: 4 to 20 mA signals for leaving fluid temperature reset, cooling set point
reset, ordemand limitcontrol; 2-step demandlimitcontrol (from 0%to 100%)activated
byaremote contactclosure; and discrete input for "Ice Done" indication for ice storage
systeminterface.

Condenser Coil Trim Panels:

OUTDOOR AIR-COOLED LIQUID CHILLER 236423 -7
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10.

11.

a. Unit shall be equipped with factory or field-installed coil covers, which provide
protection forthe coil headers

Security Grilles:

a. Unit shall be equipped with factory or field-installed wire grilles to provide additional
protection from damage. Factory-installed security grilles automatically include
factory-installed coil trim panels.

Suction Line Insulation:

a. Insulation shall be tubular closed-cell insulation. This option shall be required on

applications with leaving fluid temperatures below 30'F (-1.1 oC) and recommended for
areas with high dewpoints, where condensation may be aconcern.

Pressure Relief Valve:

a. Unit shall be provided with reseating-type pressure relief valves on the suction and
dischargelines. The use of these valves meets Chicago code requirements on all unit
sizes. Pressure relief valves are automatically provided for unit sizes 152-252 which
employ the direct expansion shell-and-tube evaporator.

Compressor Blankets:

a. Unit shall be equipped with factory or field-installed option compressor sound reduction
blanket, which reduces unit sound levels by providing an acoustic blanket on each
compressor.

High SCCR (Short Circuit Current Rating):

a. Thehigh SCCR (shortcircuitcurrentrating) device shallallow the chillertotolerate a 65
kA shortcircuit current forall voltages except 575-v (25 kA for 575-v) forabriefperiod
of time while protecting downstream components. The high SCCR option shall provide
a higher level of protection than the standard unit. This option includes the unit-
mounted non-fused disconnect option.

GFI Convenience Outlet:

a. Shall be factory or field-installed and mounted with easily accessible 115-v female
receptacle and shall include a 4-amp GFI receptacle. Not available on 380-v units.

END OF SECTION 236423
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SYMBOL SCHEDULE

2018 NORTH CAROLINA
ENERGY CONSERVATION CODE

COMMERCIAL ENERGY EFFICIENCY — ELECTRICAL SUMMARY

DEVICES AND PATHWAYS

COPYRIGHT © 2019 OPTIMA ENGINEERING, P.A.

C401 METHOD OF COMPLIANCE
[] 2018 NCECC CHAPTER 4 [] NC SPECIFIC COMCHECK PROVIDED
B N/A BASED ON PROJECT SCOPE [] ASHRAE 90.1-2013

C406 ADDITIONAL EFFICIENCY PACKAGE OPTIONS

[] C406.2 EFFICIENT MECH EQUIPMENT [] C406.5 ON—SITE RENEWABLE ENERGY
[] C406.3 REDUCED LTG DENSITY [] C406.6 DEDICATED OA SYSTEM

[] C406.4 ENHANCED DIGITAL LTG CNTLS [] C406.7 HI-EFF SERVICE WTR HTG

[l NOT APPLICABLE BASED ON PROJECT [] C406.7.1 WTR HTG LOAD FRACTION
SCOPE

BRANCH CIRCUIT HOMERUN TO PANEL.

WIRING SYSTEM CONCEALED IN OR UNDER SLAB OR UNDERGROUND.

R
77N
=ecn GROUND FAULT RECEPTACLE.
ﬁp WEATHERPROOF RECEPTACLE.

PANELS, DISCONNECTS

C408 — SYSTEM COMMISSIONING:

] BUILDING IS LESS THAN 10,000 SQUARE FEET AND IS EXEMPT FROM THE
SYSTEM COMMISSIONING REQUIREMENTS OF SECTION C408.

0 BUILDING IS GREATER THAN 10,000 SQUARE FEET AND REQUIRES SYSTEM
COMMISSIONING PER SECTION C408.

I NOT APPLICABLE

3] FUSED HEAVY DUTY DISCONNECT SWITCH. NUMERALS INDICATE
SWITCH RATING/FUSE SIZE. NEMA 1 ENCLOSURE, UNLESS OTHERWISE
NOTED.

§- PANELBOARD. SEE SCHEDULE FOR MOUNTING. TOP OF PANEL AT 6'—6" AFF.

C405.2 — LIGHTING CONTROLS (MANDATORY REQUIREMENTS):

] LIGHTING SYSTEMS ARE PROVIDED WITH CONTROLS AS REQUIRED PER
SECTION C405.2, EXCEPT WHERE EXEMPT.

Il NOT APPLICABLE
C405.3 — EXIT SIGNS (MANDATORY REQUIREMENTS):
] INTERNALLY ILLUMINATED EXIT SIGNS DO NOT EXCEED 5 WATTS PER SIDE.
Il NOT APPLICABLE
C405.4 — INTERIOR LIGHTING POWER REQUIREMENTS (PRESCRIPTIVE) (NON—EXEMPT):
B NOT APPLICABLE PER 2018 NCECC C503.1, EXCEPTION 2.G.

C405.4.1 — TOTAL CONNECTED INTERIOR LIGHTING POWER:

WATTS SPECIFIED

___ 7% REDUCTION OF SPECIFIED VS. ALLOWED
(APPLICABLE IF C406.1.2 IS SELECTED)

C405.4.2 — TOTAL ALLOWABLE INTERIOR LIGHTING POWER:
METHOD OF COMPLIANCE:
[] BUILDING AREA METHOD
WATTS ALLOWED
C405.5.1 — EXTERIOR BUILDING LIGHTING POWER (NON—EXEMPT):
I NOT APPLICABLE
TOTAL CONNECTED EXTERIOR LIGHTING POWER:
WATTS SPECIFIED
TOTAL ALLOWABLE EXTERIOR LIGHTING POWER:
WATTS ALLOWED
C405.6 — ELECTRICAL ENERGY CONSUMPTION (DWELLING UNITS):

0 SEPARATE ELECTRICAL METERING HAS BEEN PROVIDED FOR EACH DWELLING
UNIT IN GROUP R—2 BUILDINGS.

I NOT APPLICABLE
C405.7 — ELECTRICAL TRANSFORMERS (MANDATORY REQUIREMENTS):

0 ELECTRICAL TRANSFORMERS HAVE BEEN SPECIFIED TO MEET MINIMUM
EFFICIENCY REQUIREMENTS PER C405.7, EXCEPT WHERE EXEMPT.

[ NOT APPLICABLE
C405.8 — ELECTRICAL MOTORS (MANDATORY REQUIREMENTS):

B ELECTRICAL MOTORS HAVE BEEN SPECIFIED TO MEET MINIMUM EFFICIENCY
REQUIREMENTS PER C405.8, EXCEPT WHERE EXEMPT.

[] NOT APPLICABLE
C405.9 — VERTICAL AND HORIZONTAL TRANSPORTATION SYSTEMS AND EQUIPMENT:

VERTICAL AND HORIZONTAL TRANSPORTATION SYSTEMS AND EQUIPMENT
[] HAVE BEEN SPECIFIED TO COMPLY WITH REQUIREMENTS PER C405.9, EXCEPT
WHERE EXEMPT.

I NOT APPLICABLE

[] SPACE-BY—SPACE METHOD

ELECTRICAL SHEET INDEX
PLAN NUMBER PLAN NAME
EO0O1 ELECTRICAL NOTES, LEGENDS & SPECIFICATIONS
E002 POWER RISERS & PANEL SCHEDULES
E101 DEMOLITION ELECTRICAL PLANS
E102 NEW WORK ELECTRICAL PLANS
PROJECT SUMMARY

PROJECT CONSISTS OF CHILLER AND PUMP REPLACEMENT.

GENERAL PROJECT NOTES

A. ELECTRICAL CODE COMPLIANCE SHALL BE IN ACCORDANCE WITH NEC 2020.

B. ALL ELECTRICAL MATERIALS, DEVICES, APPLIANCES, AND EQUIPMENT SHALL BE LABEL LISTED BY AN NC APPROVED THIRD PARTY TESTING AGENCY.

C. FIRE ALARM SHOP DRAWINGS SHALL BE INSTALLED PER NFPA 72 2013 REQUIREMENTS.

SAFETY NOTE

ALL WORKERS SHALL COMPLETE ALL REQUIRED SAFETY TRAINING REQUIRED BY UNION
COUNTY SCHOOLS SPECIFIC TO THE FACILITY PRIOR TO START OF ANY WORK. THIS WILL
INCLUDE ALL ACCESS AND SECURITY BADGING REQUIREMENTS FOR SITE ACCESS.

PROJECT PHASING

CONTRACTOR SHALL BE RESPONSIBLE FOR SUBMITTING A COMPLETE AND PHASED
CONSTRUCTION SCHEDULE INCLUSIVE WITH BID PACKAGE FOR APPROVAL BY OPTIMA AND
UNION COUNTY SCHOOLS. CONTRACTOR SHALL DETAIL THE INSTALLATION METHODS, PATHS
AND ANTICIPATED DOWNTIME. REFER TO PHASING NOTE BELOW.

HI T FFLI PE_OF Y | 1

PE OF | l T TANTIALLY PLETED 1 | Hl
STARTUP PRIOR TO AUGUST 18, 2026:

WORK SCHEDULING NOTE

ALL WORK INVOLVING EXISTING EQUIPMENT SHUTDOWN, EXISTING SYSTEM CONNECTION,
AND/OR MODIFICATION TO EXISTING EQUIPMENT SHALL BE COORDINATED WITH THE OWNER
1 EK PRIOR TO COMMENCING WORK.

NO SHUTDOWN OF ANY EXISTING SYSTEM WILL BE ALLOW WITH OUT WRITTEN
AUTHORIZATION FROM THE OWNER.

COORDINATE WITH OWNER AND PROVIDE DETAILED WORK SEQUENCE PLAN PRIOR TO
START OF DEMOLITION

COMMISSIONING NOTE

THIS PROJECT INCLUDES A THIRD PARTY COMMISSIONING AGENT CONTRACTED BY
THE OWNER. THE MECHANICAL CONTRACTOR SHALL COORDINATE WITH OWNER’S
COMMISSIONING AGENT AND PROVIDE ALL NECESSARY TIME, MATERIALS, AND
PROCEDURES REQUIRED FOR A FULLY COMMISSIONED PROJECT. SEE
COMMISSIONING REQUIREMENTS IN THE PROJECT MANUAL FOR FURTHER
INFORMATION.

THIS DRAWING IS AN INSTRUMENT OF SERVICE. THE DRAWING AND THE INFORMATION THEREON IS THE PROPERTY OF OPTIMA ENGINEERING, P.A. ANY REPRODUCTION, ALTERATION, OR USE FOR OTHER THAN THE INTENDED PROJECT WITHOUT THE WRITTEN CONSENT OF OPTIMA ENGINEERING, P.A. IS EXPRESSLY FORBIDDEN.

GENERAL: HAVE COLOR—CODED INSULATION. THE USE OF COLORED TAPE ON LARGER WIRE WORK OR SYSTEMS (ELECTRICAL, MECHANICAL, PLUMBING, FIRE PROTECTION,
SIZES SHALL NOT BE ALLOWED. ETC.), EXTEND AND RECONNECT THOSE CIRCUITS AND SYSTEMS. WHERE THOSE

A. THE WORK COVERED BY THESE SPECIFICATIONS CONSISTS OF FURNISHING ALL F. INSULATION SHALL BE DUAL RATED TYPE THHN/THWN—2 FOR FEEDERS AND CIRCUITS OR SYSTEMS MUST REMAIN IN SERVICE DURING THE EXECUTION OF THIS
LABOR, EQUIPMENT, MATERIAL,S AND SUPPLIES AS NECESSARY FOR THE BRANCH CIRCUITS. FIXTURE TAPS SHALL BE #12 THHN/THWN—2 IN FLEX WITH CONTRACT, PROVIDE TEMPORARY CONNECTIONS UNTIL FINAL CONNECTIONS ARE
COMPLETE AND SATISFACTORY OPERATING ELECTRICAL SYSTEMS AS SHOWN ON GREEN #12 AWG GROUNDING CONDUCTOR. COMPLETE.
THE PLANS. G. ALL CONDUCTORS SHALL BE IN CONDUIT.

B. ALL WORK SHALL BE IN ACCORDANCE WITH THE 2020 NATIONAL ELECTRICAL H. WIRING TO LIGHTING FIXTURES SHALL BE AS REQUIRED BY UL LABEL.

CODE, NFPA, STATE BUILDING CODE, AND ANY OTHER LOCAL REQUIREMENTS I.  MULTI-WIRE BRANCH CIRCUITS SHALL NOT BE ALLOWED, 9. FIRE_STOPPING:
THAT MAY APPLY. J. JOINTS IN #10 AWG AND SMALLER SHALL BE MADE UP WITH CRIMPED
C. &OS“I'DE%’}?J'?RFESE"'SA'—'— OBTAIN AND PAY FOR ALL ELECTRICAL PERMITS AND CONNECTORS WITH INSULATING CAPS (NO TAPE) OR WIRENUTS (MAXIMUM OF 3 A. ALL PENETRATIONS OF RATED ASSEMBLIES SHALL BE SEALED WITH RATED
: CONDUCTORS UNDER ANY CONNECTOR OR WIRENUT). LARGER WIRE SHALL USE MATERIALS MEETING ASTM E-814.

D. ALL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED BY THE SPLIT BOLTS OR BOLTED CLAMPS. ) B. PROVIDE FIRESTOPPING DEVICE(S) OR SYSTEM(S) WHICH HAVE BEEN TESTED AND
LT’NDFRWR'TER SY'-’I*__BOR'?TOR'ES' 'Ng- OR BY A STATE ?PPROVEDF THIRD PARTY K. ALL WIRING LUGS THROUGHOUT THE PROJECT, INCLUDING, BUT NOT LIMITED TO, LISTED AS COMPLYING WITH ASTM E—814. INSTALL THE DEVICE(S) OR
A W A L A e d o et L A BREAKERS, PANELBOARD /SWITCHBOARD LUGS, SAFETY SWITCH LUGS, MOTOR SYSTEM(S) IN ACCORDANCE WITH THE CONDITIONS OF THEIR LISTING. PROVIDE
BE IDENTICAL AND OF THE SAME MANUFAGTURER STARTER LUGS, TRANSFORMERS LUGS, WIRING DEVICE TERMINALS, AND ALL THE APPROPRIATE DEVICE(S) OR SYSTEM(S) WITH AN 'F’ RATING EQUAL TO THE

E. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AND CATALOG DATA IN ELECTRONIC EQUIPMENT LUGS/TERMINALS SHALL BE RATED FOR USE WITH 75 DEGREE RATING OF THE ASSEMBLY BEING PENETRATED.

: INSULATED CONDUCTORS AT THEIR 75 DEGREE AMPACITY AND SHALL BE SIZED C. DEVICE(S) AND/OR SYSTEM(S) SHALL BE BY HILTI, 3M OR EQUIVALENT.
FORMAT (PDF) FOR ALL ELECTRICAL ITEMS IN THE SCOPE OF WORK, INCLUDING, AND SELECTED TO MATOH THE CONDUCTOR SIZE AND MATERIAL
BUT NOT LIMITED TO, RACEWAYS, BOXES, FITTINGS, CONDUCTORS, LUMINAIRES, :
LAMPS, BALLASTS, WIRING DEVICES, SAFETY SWITCHES, DISCONNECTS L. CIRCUIT JOINTS SHALL NOT BE MADE ON DEVICE TERMINALS.
TRANSFORMERS, PANELBOARDS, FIRE ALARM, TELECOMMUNICATIONS, ETC. FOR M. WIRE WITHIN PANELBOARDS SHALL BE NEATLY TRAINED, SQUARED, BUNCHED,
, : : : : AND TAGGED.
QEEE%Q‘S QSBQTTPT'-AEQB'S-E AT_ERBEHﬁ A'fﬁ%jﬁ% A?”FHS%';'-ESEESET OF N. GROUND ALL EQUIPMENT PER NEC ARTICLE 250. BOND WHERE CONDUITS ENTER

. ALL COST ASSOCIATED WITH SUBSTITUTED EQUIPMENT TO COMPLY WITH THE ENCLOSURES THROUGH CONCENTRIC KNOCKOUTS. ALL FLEX, INCLUDING FIXTURE

: TAPS, SHALL INCLUDE GREEN GROUNDING CONDUCTOR, #12 AWG MINIMUM.
BASIS OF DESIGN, INCLUDING PROVIDING MAINTENANCE ACCESS, CLEARANCE, PROVIDE GREEN INSULATED EQUIPMENT GROUNDING CONBUCTOR IN EACH
CONDUIT, WIRING, REPLACEMENT OF OTHER SYSTEM COMPONENTS, BUILDING
ALTERATIONS, METHODS, ETC., SHALL BE INCLUDED IN THE ORIGINAL BASE BID CONDUIT AND FOR EACH CIRCUIT, SIZED PER NEC 250-122.

NO ADDITIONAL GOSTS ASSOGIATED WITH SUBSTITUTED EGUIPMENT WILL BE 0. ALL CONDUCTORS INSTALLED IN VERTICAL RACEWAYS SHALL BE SUPPORTED AT
INTERVALS AS REQUIRED PER NEC 300-19.

APPROVED AFTER BIDS HAVE BEEN ACCEPTED AND ALL COSTS WILL BE THE P. THE ELECTRICAL CONTRACTOR SHALL FOLLOW AND APPLY THE TABLE BELOW

RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR. CREDITS SHALL BE GIVEN TO " REGARDLESS WHAT THE PANEL SGHEDULE INDICATES. FOR SIZING ALL 120V &

THE OWNER WHERE SUCH EQUIPMENT AND METHODS RESULT IN LESS EXPENSE ’

10 THE COVTRACTOR 2771, 20, AU SRANCH SRS (COPrER SONDUCTONS) 0 ALLON 2 A UM

G. ONE COMPLETE SET OF THE LATEST CONSTRUCTION PLANS OF ALL TRADES o
SHALL BE MAINTAINED AT THE JOB SITE. IN ADDITION, ALL ADDENDUMS, T B R T ARy EVE A MAXIMUM OF 5% VOLTAGE DROP ACROSS
BULLETINS, AND/OR SKETCHES SHALL BE INCORPORATED INTO THE ON-—SITE :

CONSTRUCTION PLANS AS THE JOB PROGRESSES.

H. COMPLETELY ADEQUATE HOUSING SHALL BE PROVIDED FOR ALL MATERIALS \%A w BRANC&w
STORED ON JOB SITE. ONLY CONDUIT MAY BE STORED OUTSIDE, BUT NOT IN T , #

CONTACT WITH THE GROUND. 120 51 — 90" #10

I.  THE CONDUIT AND NEUTRAL SYSTEM SHALL BE GROUNDED AT THE MAIN SERVICE 120 91" — 140 #8
EQUIPMENT. GROUNDING ELECTRODE SYSTEM SHALL BE INSTALLED PER NEC 120 141" — 225’ 46
250. 277 0 - 125 #2

J. PROVIDE AN INTERSYSTEM BONDING TERMINATION DEVICE AT THE MAIN 277 126’ — 200’ )

ELECTRICAL SERVICE PER NEC 250.94. 277 201" — 330’ #8

K. WIRING SHALL BE TESTED FOR CONTINUITY AND GROUNDS BEFORE BEING 577 331" — 505’ 46
ENERGIZED. FAULTY WIRING SHALL BE REPLACED AT NO ADDITIONAL EXPENSE
TO THE OWNER.

L. PROVIDE ALL CUTTING AND PATCHING FOR INSTALLATION OF WORK AND REPAIR BEV,CET'JVEH,'C'EN%TE ESRX,@,_?USEEU?%“@RU&E C"\?,V(,:_,lf_:',;EB%_E,éKSETL%CTEH']:_:XFC"EESS
ANY DAMAGE DONE. ABOVE, CONSULT WITH THE ENGINEER.

M. THE ELECTRICAL CONTRACTOR SHALL CONNECT ALL EQUIPMENT REQUIRING
ELECTRICAL CONNECTIONS (UNLESS OTHERWISE NOTED), EXCEPT FOR CONTROL
WIRING FOR EQUIPMENT NOT PROVIDED BY THE ELECTRICAL CONTRACTOR. SUPPORTS:

CONTROL WIRING FOR SUCH EQUIPMENT SHALL BE PROVIDED BY THE RESPECTIVE E—
DISCIPLINE. A. ALL EQUIPMENT SHALL BE ADEQUATELY SUPPORTED FROM STRUCTURE.

N. ALL ELECTRICAL JUNCTION BOXES, SWITCHGEAR, CABLING, ETC. SHALL BE B. INSERTS IN MASONRY SHALL BE LEAD OR FIBER IN DRILLED HOLES, OR CAST IN
LABELED ACCORDING TO PANEL/RACK AND CIRCUIT NUMBER. PLACE.

0. UPON COMPLETION OF WORK, CONTRACTOR SHALL PRESENT ENGINEER WITH C. NAILS OR POWDER ACTUATED FASTENERS SHALL NOT BE USED.

CERTIFICATE OF APPROVAL FROM LOCAL INSPECTOR AND/OR AUTHORITY HAVING D. EMT/IMC/RGS SUPPORTS SHALL BE A MAXIMUM OF 8—0" APART AND A
JURISDICTION BEFORE WORK WILL BE APPROVED FOR FINAL PAYMENT. MAXIMUM OF 3'—0” FROM BOXES.

P. CONTRACTOR SHALL GUARANTEE ALL WORK AND MATERIALS FOR A PERIOD OF
ONE YEAR EFFECTIVE THE DATE THE PROJECT IS ACCEPTED BY THE OWNER.

ANY IMPERFECT MATERIALS OR WORKMANSHIP SHALL BE REPLACED WITHOUT SEISMIC:
ADDED COST TO THE PROJECT. E—

Q. IT SHALL NOT BE THE INTENT OF ISSUED PLANS AND/OR SPECIFICATIONS TO A. THE ELECTRICAL CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR PROVIDING
SHOW EVERY MINOR DETAIL OF CONSTRUCTION. THE ELECTRICAL CONTRACTOR SEISMIC SUPPORT AND BRACING OF ELECTRICAL COMPONENTS TO RESIST THE
IS EXPECTED TO FURNISH AND INSTALL ALL NECESSARY ITEMS FOR A COMPLETE EFFECTS OF EARTHQUAKES ON THE ELECTRICAL SYSTEM AS WELL AS ANY
AND OPERATING SYSTEM. REQUIRED SPECIAL INSPECTIONS BASED ON THE SPECIFIC GEOGRAPHIC LOCATION

R. THE WORD "PROVIDE” MEANS THAT THIS CONTRACTOR SHALL FURNISH, AS REQUIRED. THE SEISMIC RESTRAINTS AND SPECIAL INSPECTIONS SHALL MEET
FABRICATE, ERECT, CONNECT, AND COMPLETELY INSTALL SYSTEMS IN PROPER ALL APPLICABLE STATE AND LOCAL BUILDING CODE REQUIREMENTS AS WELL AS
OPERATING CONDITION. ALL LABOR, PRODUCT OPTIONS, ACCESSORIES AND ASCE—7 REQUIREMENTS.

INCIDENTAL MATERIALS REQUIRED SHALL BE INCLUDED AS PART OF THIS WORK
TO COMPLETE THE INSTALLATION.

S. THE WORD "CONNECT” MEANS THAT THIS CONTRACTOR SHALL PROVIDE (SEE TRI INATI TH OTHER T
DEFINITION ABOVE) ALL DISCONNECTING MEANS, OVERCURRENT PROTECTION AND
WIRING REQUIRED TO PLACE THE EQUIPMENT AND SYSTEMS IN PROPER A. THE ELECTRICAL CONTRACTOR SHALL CONNECT AND/OR PROVIDE FINAL
OPERATING CONDITION AND TO COMPLY WITH CODE REQUIREMENTS. CONNECTIONS TO ALL EQUIPMENT SUPPLIED BY OTHERS APPLICABLE TO THE

T. CONTRACTOR SHALL COORDINATE THE ROUGH—IN OF ALL OUTLET LOCATIONS PROJECT, INCLUDING BUT NOT LIMITED TO, MECHANICAL, PLUMBING, FIRE
WITH ARCHITECTURAL FLOOR PLANS, ELEVATIONS, AND MILLWORK SHOP PROTECTION AND SUPPRESSION, OWNER FURNISHED, KITCHEN, LABORATORY, ETC.
DRAWINGS PRIOR TO ROUGH—IN. UNLESS OTHERWISE NOTED.

U. IF DURING THE COURSE OF WORK, THE CONTRACTOR DISCOVERS A PROBLEM B. THE ELECTRICAL CONTRACTOR SHALL COORDINATE ALL CONNECTIONS PRIOR TO
WITH THE PERFORMANCE OF THE INSTALLATION RELATIVE TO THE PLANS AND ROUGH—IN USING APPROVED CATALOG SHEETS AND SHOP DRAWINGS.
SPECIFICATIONS, THE NEC, OR OTHER CODES OR REQUIREMENTS, THE C. THE ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL ALL MANUAL MOTOR
CONTRACTOR SHALL IMMEDIATELY BRING THE PROBLEM TO THE ATTENTION OF STARTER SWITCHES, DISCONNECT SWITCHES, RECEPTACLES, ETC. TO MECHANICAL
THE ARCHITECT AND/OR ENGINEER FOR RESOLUTION PRIOR TO THE EXECUTION AND PLUMBING EQUIPMENT. ALL STARTERS, OTHER THAN MANUAL STARTER
OF THE WORK. SWITCHES, SHALL BE PROVIDED BY OTHERS, BUT INSTALLED BY THE ELECTRICAL

V. WHERE THERE ARE CONFLICTS BETWEEN THE PLANS AND SPECIFICATIONS, THE CONTRACTOR.

CONTRACTOR SHALL BRING THE ISSUE TO THE ATTENTION OF THE ENGINEER FOR D. ALL DISCONNECT SWITCHES AND FUSE SIZES SHALL BE COORDINATED WITH SHOP
RESOLUTION PRIOR TO THE EXECUTION OF THE WORK OR ORDERING ANY DRAWINGS PRIOR TO ORDERING OR INSTALLING. ANY EQUIPMENT INSTALLED
MATERIALS. NO ADDITIONAL COSTS SHALL BE WARRANTED WITHOUT A CHANGE INCORRECTLY BECAUSE OF LACK OF COORDINATION WILL BE REMOVED AND
TO THE PROJECT SCOPE. INSTALLED CORRECTLY AT THE EXPENSE OF THE ELECTRICAL CONTRACTOR.

E. THE ELECTRICAL CONTRACTOR SHALL COORDINATE ALL CONDUIT RUNS AND LIGHT

RACEWAY: FIXTURE LOCATIONS ABOVE THE CEILING WITH OTHER TRADES PRIOR TO

INSTALLATION.

A. CONDUIT SHALL BE MANUFACTURED BY ALLIED, WHEATLAND, REPUBLIC CONDUIT, F. THE ELECTRICAL CONTRACTOR SHALL PROVIDE ALL NECESSARY OUTLETS FOR
WESTERN TUBE, OR APPROVED EQUIVALENT. HEAT TAPE CONNECTIONS FOR MECHANICAL SYSTEMS. PROVIDE CLASS B

B. FOR INTERIOR WORK, CONDUIT SHALL BE ZINC COATED EMT EXCEPT WHERE NOT (30mA) GFCl PROTECTION ON THE BREAKER SUPPLYING THE HEAT TAPE.
PERMITTED BY CODE. USE SCHEDULE 40 PVC BELOW CONCRETE SLAB, IN G. THE ELECTRICAL CONTRACTOR SHALL PROVIDE 120V POWER AT EACH HVAC UNIT
DUCTBANKS, AND FOR EXTERIOR WORK WHERE NOT SUBJECT TO DAMAGE. USE HAVING A CONTROLS POWER SUPPLY. CIRCUIT(S) SHALL BE DEDICATED 20A
IMC WHERE SUBJECT TO PHYSICAL DAMAGE. SERVING A MAXIMUM OF 10 HVAC UNITS PER CIRCUIT. COORDINATE ALL

C. EMT FITTINGS SHALL BE COMPRESSION GLAND TYPE, OF MALLEABLE STEEL. LOCATIONS WITH THE MECHANICAL CONTRACTOR.

CONNECTORS SHALL HAVE INSULATED THROATS. CAST, SET SCREW, OR
INDENTER TYPE FITTINGS ARE NOT ACCEPTABLE. ALL FITTINGS FOR EMT SHALL DEMOLITION NOTES:
BE MADE OF STEEL.

D. ALL RACEWAY SHALL BE RUN CONCEALED, UNLESS OTHERWISE NOTED. FISH ALL A. PARTIAL AND TOTAL DEMOLITION OF PORTIONS SHALL BE PERFORMED ALONG
NEW OUTLETS IN EXISTING WALLS, WHERE POSSIBLE. ALL RUNS SHALL BE NEAT WITH ALL NECESSARY MODIFICATIONS TO THAT PORTION OF THE EXISTING
AND SQUARE. BUILDING WHICH SHALL REMAIN SO THAT IT CONTINUES TO FUNCTION

E. RACEWAY PENETRATIONS THROUGH FLOOR SLABS AND FIRE—RATED WALLS SHALL UNAFFECTED BY THE DEMOLITION AND ASSOCIATED NEW CONSTRUCTION.

BE FILLED WITH IMPERVIOUS, NON—SHRINK GROUT SUFFICIENTLY TIGHT TO B. WHERE INCLUDED AS PART OF THE CONTRACT DOCUMENTS, THE DRAWINGS
PREVENT THE TRANSFER OF SMOKE, WATER, AND DUST. ROOF PENETRATIONS INDICATE THE GENERAL AREAS OF WORK INVOLVED. HOWEVER, THE ELECTRICAL
SHALL BE WITHIN THE EQUIPMENT ROOF CURB. CONTRACTOR SHALL PERFORM WORK OUTSIDE THOSE AREAS SHOWN AS IS

F. SUPPORT ALL CONDUIT WITH STRAPS AND CLAMPS. NECESSARY TO COMPLY WITH THE INTENT OF THIS SECTION.

G. ALL CONDUIT SHALL BE RUN PARALLEL OR PERPENDICULAR TO BUILDING LINES, C. THE ELECTRICAL CONTRACTOR SHALL FAMILIARIZE THEMSELVES WITH THE
WHETHER EXPOSED OR NOT AND SUPPORTED FROM STRUCTURE AND PROPERLY EXISTING BUILDING AND WITH THE WORK OF ALL OTHER TRADES AND INCLUDE
SECURED. ALL WORK NECESSARY TO COMPLY WITH THE INTENT OF THE DEMOLITION.

H. WHERE CONDUITS PASS THROUGH A BUILDING EXPANSION JOINT, PROVIDE D. IT SHALL BE UNDERSTOOD THAT FIELD CONDITIONS MAY BE ENCOUNTERED
GALVANIZED EXPANSION FITTINGS WITH BONDING JUMPERS. DURING THE EXECUTION OF THIS CONTRACT WHICH WILL REQUIRE EXTENSION OR

l.  MINIMUM CONDUIT SIZE SHALL BE 3/4” FOR INTERIOR WORK, 1” FOR EXTERIOR RELOCATION OF EXISTING SYSTEMS OR EQUIPMENT WHICH ARE NOT SPECIFICALLY
WORK. SHOWN ON THE DRAWINGS, BUT WHICH ARE REQUIRED TO MEET THE STATED

J. PROVIDE MINIMUM 210# TEST NYLON PULL CORD AND NYLON BUSHINGS IN ALL INTENT THAT THE BUILDING CONTINUE TO FUNCTION UNAFFECTED BY THE
EMPTY RACEWAYS. DEMOLITION AND ASSOCIATED NEW CONSTRUCTION. THE ELECTRICAL

K. LIQUID—TIGHT METAL CONDUIT SHALL ONLY BE USED FOR FINAL CONNECTIONS TO CONTRACTOR SHALL INCLUDE SUCH WORK AS WOULD NORMALLY BE EXPECTED IN
EQUIPMENT AND ALL OTHER ROTATING AND VIBRATING EQUIPMENT, MAXIMUM AN EXISTING BUILDING OF THIS AGE AND TYPE.

LENGTH OF 3'—0". E. THE ELECTRICAL CONTRACTOR SHALL PROVIDE ALL TOOLS, EQUIPMENT, LABOR,

L. PROVIDE PULL BOXES, SUCH THAT NO SINGLE CONDUIT RUN HAS BENDS IN ETC. IN ORDER TO ACCOMPLISH THE DEMOLITION PORTION OF THE PROJECT.
EXCESS OF 360°. PULL BOXES SHALL BE SUITABLE AND APPROVED FOR THE F. THE DEMOLITION OF CERTAIN AREAS OF THE EXISTING BUILDING SHALL BE
INTENDED USE. WHERE CONDUITS PASS UNDER PAVED AREAS, THEY SHALL BE PERFORMED BY THE GENERAL CONTRACTOR. IT SHALL BE THE ELECTRICAL
RGS. CONTRACTOR’S RESPONSIBILITY TO COORDINATE WITH THE GENERAL CONTRACTOR

M. ALL CONDUIT BENDS/ELBOWS EMERGING FROM UNDERGROUND SHALL BE IMC AND 6. THE ELECTRIGAL CONTRAGTOR SHALL INGLUDE GOORDINATION WITH THE GENERAL

N. ?:éLbSEXBENacAOg'N,mU“éAgfg,83 ES#OX'ESJ}(}QE;D, CONTRACTOR AND SUCH DEMOLITION OF THE EXISTING ELECTRICAL SYSTEMS AS

IS NECESSARY SO THAT THE DEMOLITION WORK OF THE GENERAL CONTRACTOR

OUTLET BOXES: SHALL NOT DAMAGE THOSE PORTIONS OF THE ELECTRICAL SYSTEMS WHICH ARE

s TO REMAIN IN SERVICE, ARE TO BE REUSED, OR ARE TO BECOME THE PROPERTY

OF THE OWNER.

A. JUNCTION AND PULL BOXES SHALL BE CODE GAUGE GALVANIZED STEEL. H. TURN OVER TO OWNER. UPON REQUEST OR AS NOTED, ITEMS SHOWN AS BEING

ACCEPTED MANUFACTURERS SHALL BE STEEL CITY (THOMAS & BETTS), RACO,
CROUSE—HINDS, APPLETON (EMERSON), OR APPROVED EQUIVALENT. REMOVED AND NOT REINSTALLED. ITEMS NOT DIRECTED OR REQUESTED TO BE

B. OUTLET BOXES SHALL NOT BE MOUNTED BACK TO BACK IN COMMON WALLS TURNED OVER TO THE OWNER SHALL BE DISPOSED OF BY THE ELECTRICAL

: : CONTRACTOR.

g' ﬁﬁﬁg: gg;E‘g‘% ‘?S%“E')E%%'f(s uHsm;N% ABS%LEDST%?%AST'TH AT CONNECT TO . EQUIPMENT OR MATERIALS WHICH ARE TO BE REUSED OR TURNED OVER TO THE

" TWO ADJACENT METAL STUDS TO PREVENT TWISTING. OF BOX IN WALL OWNER SHALL BE CAREFULLY REMOVED, CLEANED, AND STORED IN A CLEAN AND

: DRY AREA. SHOULD THE ELECTRICAL CONTRACTOR ENCOUNTER SUCH

E. ALL OUTLET BOXES (INCLUDING TELEPHONE, CABLE TV, AND COMPUTER) SHALL EQUIPMENT WHICH IS NOT IN SATISFACTORY CONDITION FOR REUSE AND NOT IN
HAVE COVER PLATES, BLANK IF NOT USED. WORKING ORDER, THE ELECTRICAL CONTRACTOR SHALL NOTIFY THE

F. ALL EXTERIOR BOXES SHALL BE WATER—TIGHT. ARCHITECT /ENGINEER IMMEDIATELY.

CONDUCTORS: J. DISCONNECT ELECTRICAL SERVICES TO ALL EQUIPMENT REQUIRING REMOVAL.

LONDUL TURS: CONDUIT SHALL BE REMOVED BACK TO THE POINT WHERE IT WILL BE CONCEALED

AT THE COMPLETION OF THIS CONTRACT. WIRE AND CABLE SHALL BE REMOVED

A. CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE (SIMPULL), ENCORE BACK TO THE FIRST OUTLET BOX, CABINET, OR TERMINATION POINT WHICH IS TO
(SUPERSLICK), UNITED COPPER (SLK), CERRO (SLP), OR APPROVED EQUAL, REMAIN. CIRCUITS WHICH ARE NOT REUSED SHALL BE REMOVED BACK TO THE
“"PRE—LUBRICATED” BY THE MANUFACTURER. SOURCE IN THEIR ENTIRETY.

B. ALL CONDUCTORS SHALL BE COPPER, RATED 75° C WET/DRY EXCEPT WHERE K. REMOVE AND REINSTALL CEILINGS IN THE EXISTING BUILDING AS REQUIRED FOR
OTHERWISE NOTED OR REQUIRED BY U.L. OR OTHER CODES. THE WORK. COORDINATE WITH THE GENERAL CONTRACTOR. IN SUCH AREAS,

C. ALL CONDUCTORS SHALL BE SINGLE INSULATED CONDUCTOR, THHN/THWN-2. REMOVE AND REINSTALL ALL ELECTRICAL DEVICES WHICH ARE TO REMAIN IN OR
SIZES #10 AWG AND SMALLER SHALL BE SOLID, SIZES #8 AWG AND LARGER ON THE CEILING.

SHALL BE STRANDED. L. WHERE NEW CEILINGS CONFLICT WITH EXISTING ELECTRICAL WORK WHICH IS TO

D. BRANCH CIRCUITS SHALL NOT BE SMALLER THAN #12 AWG. CONTROL WIRING REMAIN, RELOCATE THE ELECTRICAL WORK INVOLVED TO CLEAR THE NEW
MAY BE #14 AWG. CONSTRUCTION.

E. CONDUCTORS SHALL BE COLOR CODED BLACK/RED/BLUE FOR 120/208 VOLT M. %EiEwﬁE.XVH VYQL#OOEE:AIK?SR R'EEB%HAE% %OHFEFIEEJC#QITEAEX‘;V%TQ;GI'E\l;gEJERBC%Ih
SYSTEMS AND BROWN/ORANGE/YELLOW FOR 277/480 VOLT SYSTEMS FOR A, B, '

AND C PHASES, RESPECTIVELY. NEUTRAL SHALL BE WHITE FOR 120/208 VOLT EIIIQ\ICI)SVI-IIDE BOX EXTENSIONS OR SIMILAR DEVICES AND REINSTALL ON THE NEW
SYSTEMS AND NATURAL GRAY FOR 277/480 VOLT SYSTEMS. GROUND :
CONDUGTOR SHALL BE GREEN ON ALL SYSTEMS. ALL CONBUCTOR SIZES SHALL N. WHERE EXISTING BRANCH CIRCUITS AND SYSTEMS ARE INTERRUPTED BY NEW

NO _SCALE
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AutoCAD SHX Text
1. GENERAL: GENERAL: A. THE WORK COVERED BY THESE SPECIFICATIONS CONSISTS OF FURNISHING ALL THE WORK COVERED BY THESE SPECIFICATIONS CONSISTS OF FURNISHING ALL LABOR, EQUIPMENT, MATERIAL,S AND SUPPLIES AS NECESSARY FOR THE COMPLETE AND SATISFACTORY OPERATING ELECTRICAL SYSTEMS AS SHOWN ON THE PLANS. B. ALL WORK SHALL BE IN ACCORDANCE WITH THE 2020 NATIONAL ELECTRICAL ALL WORK SHALL BE IN ACCORDANCE WITH THE 2020 NATIONAL ELECTRICAL CODE, NFPA, STATE BUILDING CODE, AND ANY OTHER LOCAL REQUIREMENTS THAT MAY APPLY.   C. CONTRACTOR SHALL OBTAIN AND PAY FOR ALL ELECTRICAL PERMITS AND CONTRACTOR SHALL OBTAIN AND PAY FOR ALL ELECTRICAL PERMITS AND INSPECTION FEES. D. ALL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED BY THE ALL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE LISTED BY THE UNDERWRITER'S LABORATORIES, INC. OR BY A STATE APPROVED THIRD PARTY TESTING AGENCY FOR THE USE INTENDED WHERE A STANDARD FOR SUCH MATERIALS AND USE EXISTS.  ALL ITEMS OF THE SAME TYPE AND RATING SHALL BE IDENTICAL AND OF THE SAME MANUFACTURER. E. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AND CATALOG DATA IN ELECTRONIC CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AND CATALOG DATA IN ELECTRONIC FORMAT (PDF) FOR ALL ELECTRICAL ITEMS IN THE SCOPE OF WORK, INCLUDING, BUT NOT LIMITED TO, RACEWAYS, BOXES, FITTINGS, CONDUCTORS, LUMINAIRES, LAMPS, BALLASTS, WIRING DEVICES, SAFETY SWITCHES, DISCONNECTS, TRANSFORMERS, PANELBOARDS, FIRE ALARM, TELECOMMUNICATIONS, ETC. FOR APPROVAL AS APPLICABLE FOR THE PROJECT.  ONE COMPLETE SET OF APPROVED SUBMITTALS SHALL BE MAINTAINED AT THE JOB SITE. F. ALL COST ASSOCIATED WITH SUBSTITUTED EQUIPMENT TO COMPLY WITH THE ALL COST ASSOCIATED WITH SUBSTITUTED EQUIPMENT TO COMPLY WITH THE BASIS OF DESIGN, INCLUDING PROVIDING MAINTENANCE ACCESS, CLEARANCE, CONDUIT, WIRING, REPLACEMENT OF OTHER SYSTEM COMPONENTS, BUILDING ALTERATIONS, METHODS, ETC., SHALL BE INCLUDED IN THE ORIGINAL BASE BID.  NO ADDITIONAL COSTS ASSOCIATED WITH SUBSTITUTED EQUIPMENT WILL BE APPROVED AFTER BIDS HAVE BEEN ACCEPTED AND ALL COSTS WILL BE THE RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR.  CREDITS SHALL BE GIVEN TO THE OWNER WHERE SUCH EQUIPMENT AND METHODS RESULT IN LESS EXPENSE TO THE CONTRACTOR. G. ONE COMPLETE SET OF THE LATEST CONSTRUCTION PLANS OF ALL TRADES ONE COMPLETE SET OF THE LATEST CONSTRUCTION PLANS OF ALL TRADES SHALL BE MAINTAINED AT THE JOB SITE.  IN ADDITION, ALL ADDENDUMS, BULLETINS, AND/OR SKETCHES SHALL BE INCORPORATED INTO THE ON-SITE CONSTRUCTION PLANS AS THE JOB PROGRESSES. H. COMPLETELY ADEQUATE HOUSING SHALL BE PROVIDED FOR ALL MATERIALS COMPLETELY ADEQUATE HOUSING SHALL BE PROVIDED FOR ALL MATERIALS STORED ON JOB SITE.  ONLY CONDUIT MAY BE STORED OUTSIDE, BUT NOT IN CONTACT WITH THE GROUND. I. THE CONDUIT AND NEUTRAL SYSTEM SHALL BE GROUNDED AT THE MAIN SERVICE THE CONDUIT AND NEUTRAL SYSTEM SHALL BE GROUNDED AT THE MAIN SERVICE EQUIPMENT.  GROUNDING ELECTRODE SYSTEM SHALL BE INSTALLED PER NEC 250. J. PROVIDE AN INTERSYSTEM BONDING TERMINATION DEVICE AT THE MAIN PROVIDE AN INTERSYSTEM BONDING TERMINATION DEVICE AT THE MAIN ELECTRICAL SERVICE PER NEC 250.94. K. WIRING SHALL BE TESTED FOR CONTINUITY AND GROUNDS BEFORE BEING WIRING SHALL BE TESTED FOR CONTINUITY AND GROUNDS BEFORE BEING ENERGIZED.  FAULTY WIRING SHALL BE REPLACED AT NO ADDITIONAL EXPENSE TO THE OWNER. L. PROVIDE ALL CUTTING AND PATCHING FOR INSTALLATION OF WORK AND REPAIR PROVIDE ALL CUTTING AND PATCHING FOR INSTALLATION OF WORK AND REPAIR ANY DAMAGE DONE. M. THE ELECTRICAL CONTRACTOR SHALL CONNECT ALL EQUIPMENT REQUIRING THE ELECTRICAL CONTRACTOR SHALL CONNECT ALL EQUIPMENT REQUIRING ELECTRICAL CONNECTIONS (UNLESS OTHERWISE NOTED), EXCEPT FOR CONTROL WIRING FOR EQUIPMENT NOT PROVIDED BY THE ELECTRICAL CONTRACTOR.  CONTROL WIRING FOR SUCH EQUIPMENT SHALL BE PROVIDED BY THE RESPECTIVE DISCIPLINE. N. ALL ELECTRICAL JUNCTION BOXES, SWITCHGEAR, CABLING, ETC. SHALL BE ALL ELECTRICAL JUNCTION BOXES, SWITCHGEAR, CABLING, ETC. SHALL BE LABELED ACCORDING TO PANEL/RACK AND CIRCUIT NUMBER. O. UPON COMPLETION OF WORK, CONTRACTOR SHALL PRESENT ENGINEER WITH UPON COMPLETION OF WORK, CONTRACTOR SHALL PRESENT ENGINEER WITH CERTIFICATE OF APPROVAL FROM LOCAL INSPECTOR AND/OR AUTHORITY HAVING JURISDICTION BEFORE WORK WILL BE APPROVED FOR FINAL PAYMENT. P. CONTRACTOR SHALL GUARANTEE ALL WORK AND MATERIALS FOR A PERIOD OF CONTRACTOR SHALL GUARANTEE ALL WORK AND MATERIALS FOR A PERIOD OF ONE YEAR EFFECTIVE THE DATE THE PROJECT IS ACCEPTED BY THE OWNER.  ANY IMPERFECT MATERIALS OR WORKMANSHIP SHALL BE REPLACED WITHOUT ADDED COST TO THE PROJECT. Q. IT SHALL NOT BE THE INTENT OF ISSUED PLANS AND/OR SPECIFICATIONS TO IT SHALL NOT BE THE INTENT OF ISSUED PLANS AND/OR SPECIFICATIONS TO SHOW EVERY MINOR DETAIL OF CONSTRUCTION.  THE ELECTRICAL CONTRACTOR IS EXPECTED TO FURNISH AND INSTALL ALL NECESSARY ITEMS FOR A COMPLETE AND OPERATING SYSTEM. R. THE WORD "PROVIDE" MEANS THAT THIS CONTRACTOR SHALL FURNISH, THE WORD "PROVIDE" MEANS THAT THIS CONTRACTOR SHALL FURNISH, FABRICATE, ERECT, CONNECT, AND COMPLETELY INSTALL SYSTEMS IN PROPER OPERATING CONDITION.  ALL LABOR, PRODUCT OPTIONS, ACCESSORIES AND INCIDENTAL MATERIALS REQUIRED SHALL BE INCLUDED AS PART OF THIS WORK TO COMPLETE THE INSTALLATION. S. THE WORD "CONNECT" MEANS THAT THIS CONTRACTOR SHALL PROVIDE (SEE THE WORD "CONNECT" MEANS THAT THIS CONTRACTOR SHALL PROVIDE (SEE DEFINITION ABOVE) ALL DISCONNECTING MEANS, OVERCURRENT PROTECTION AND WIRING REQUIRED TO PLACE THE EQUIPMENT AND SYSTEMS IN PROPER OPERATING CONDITION AND TO COMPLY WITH CODE REQUIREMENTS. T. CONTRACTOR SHALL COORDINATE THE ROUGH-IN OF ALL OUTLET LOCATIONS CONTRACTOR SHALL COORDINATE THE ROUGH-IN OF ALL OUTLET LOCATIONS WITH ARCHITECTURAL FLOOR PLANS, ELEVATIONS, AND MILLWORK SHOP DRAWINGS PRIOR TO ROUGH-IN. U. IF DURING THE COURSE OF WORK, THE CONTRACTOR DISCOVERS A PROBLEM IF DURING THE COURSE OF WORK, THE CONTRACTOR DISCOVERS A PROBLEM WITH THE PERFORMANCE OF THE INSTALLATION RELATIVE TO THE PLANS AND SPECIFICATIONS, THE NEC, OR OTHER CODES OR REQUIREMENTS, THE CONTRACTOR SHALL IMMEDIATELY BRING THE PROBLEM TO THE ATTENTION OF THE ARCHITECT AND/OR ENGINEER FOR RESOLUTION PRIOR TO THE EXECUTION OF THE WORK. V. WHERE THERE ARE CONFLICTS BETWEEN THE PLANS AND SPECIFICATIONS, THE WHERE THERE ARE CONFLICTS BETWEEN THE PLANS AND SPECIFICATIONS, THE CONTRACTOR SHALL BRING THE ISSUE TO THE ATTENTION OF THE ENGINEER FOR RESOLUTION PRIOR TO THE EXECUTION OF THE WORK OR ORDERING ANY MATERIALS.  NO ADDITIONAL COSTS SHALL BE WARRANTED WITHOUT A CHANGE TO THE PROJECT SCOPE. 2. RACEWAY: RACEWAY: A. CONDUIT SHALL BE MANUFACTURED BY ALLIED, WHEATLAND, REPUBLIC CONDUIT, CONDUIT SHALL BE MANUFACTURED BY ALLIED, WHEATLAND, REPUBLIC CONDUIT, WESTERN TUBE, OR APPROVED EQUIVALENT. B. FOR INTERIOR WORK, CONDUIT SHALL BE ZINC COATED EMT EXCEPT WHERE NOT FOR INTERIOR WORK, CONDUIT SHALL BE ZINC COATED EMT EXCEPT WHERE NOT PERMITTED BY CODE.  USE SCHEDULE 40 PVC BELOW CONCRETE SLAB, IN DUCTBANKS, AND FOR EXTERIOR WORK WHERE NOT SUBJECT TO DAMAGE.  USE IMC WHERE SUBJECT TO PHYSICAL DAMAGE. C. EMT FITTINGS SHALL BE COMPRESSION GLAND TYPE, OF MALLEABLE STEEL. EMT FITTINGS SHALL BE COMPRESSION GLAND TYPE, OF MALLEABLE STEEL. CONNECTORS SHALL HAVE INSULATED THROATS.  CAST, SET SCREW, OR INDENTER TYPE FITTINGS ARE NOT ACCEPTABLE.  ALL FITTINGS FOR EMT SHALL BE MADE OF STEEL. D. ALL RACEWAY SHALL BE RUN CONCEALED, UNLESS OTHERWISE NOTED.  FISH ALL ALL RACEWAY SHALL BE RUN CONCEALED, UNLESS OTHERWISE NOTED.  FISH ALL NEW OUTLETS IN EXISTING WALLS, WHERE POSSIBLE.  ALL RUNS SHALL BE NEAT AND SQUARE. E. RACEWAY PENETRATIONS THROUGH FLOOR SLABS AND FIRE-RATED WALLS SHALL RACEWAY PENETRATIONS THROUGH FLOOR SLABS AND FIRE-RATED WALLS SHALL BE FILLED WITH IMPERVIOUS, NON-SHRINK GROUT SUFFICIENTLY TIGHT TO PREVENT THE TRANSFER OF SMOKE, WATER, AND DUST.  ROOF PENETRATIONS SHALL BE WITHIN THE EQUIPMENT ROOF CURB. F. SUPPORT ALL CONDUIT WITH STRAPS AND CLAMPS. SUPPORT ALL CONDUIT WITH STRAPS AND CLAMPS. G. ALL CONDUIT SHALL BE RUN PARALLEL OR PERPENDICULAR TO BUILDING LINES, ALL CONDUIT SHALL BE RUN PARALLEL OR PERPENDICULAR TO BUILDING LINES, WHETHER EXPOSED OR NOT AND SUPPORTED FROM STRUCTURE AND PROPERLY SECURED. H. WHERE CONDUITS PASS THROUGH A BUILDING EXPANSION JOINT, PROVIDE WHERE CONDUITS PASS THROUGH A BUILDING EXPANSION JOINT, PROVIDE GALVANIZED EXPANSION FITTINGS WITH BONDING JUMPERS. I. MINIMUM CONDUIT SIZE SHALL BE 3/4" FOR INTERIOR WORK, 1" FOR EXTERIOR MINIMUM CONDUIT SIZE SHALL BE 3/4" FOR INTERIOR WORK, 1" FOR EXTERIOR WORK. J. PROVIDE MINIMUM 210# TEST NYLON PULL CORD AND NYLON BUSHINGS IN ALL PROVIDE MINIMUM 210# TEST NYLON PULL CORD AND NYLON BUSHINGS IN ALL EMPTY RACEWAYS. K. LIQUID-TIGHT METAL CONDUIT SHALL ONLY BE USED FOR FINAL CONNECTIONS TO LIQUID-TIGHT METAL CONDUIT SHALL ONLY BE USED FOR FINAL CONNECTIONS TO EQUIPMENT AND ALL OTHER ROTATING AND VIBRATING EQUIPMENT, MAXIMUM LENGTH OF 3'-0". L. PROVIDE PULL BOXES, SUCH THAT NO SINGLE CONDUIT RUN HAS BENDS IN PROVIDE PULL BOXES, SUCH THAT NO SINGLE CONDUIT RUN HAS BENDS IN EXCESS OF 360°.  PULL BOXES SHALL BE SUITABLE AND APPROVED FOR THEINTENDED USE.  WHERE CONDUITS PASS UNDER PAVED AREAS, THEY SHALL BE RGS. M. ALL CONDUIT BENDS/ELBOWS EMERGING FROM UNDERGROUND SHALL BE IMC AND ALL CONDUIT BENDS/ELBOWS EMERGING FROM UNDERGROUND SHALL BE IMC AND SHALL EXTEND A MINIMUM OF 18" BELOW GRADE. N. THE USE OF AC OR NM CABLE IS NOT PERMITTED. THE USE OF AC OR NM CABLE IS NOT PERMITTED. 3. OUTLET BOXES: OUTLET BOXES: A. JUNCTION AND PULL BOXES SHALL BE CODE GAUGE GALVANIZED STEEL.  JUNCTION AND PULL BOXES SHALL BE CODE GAUGE GALVANIZED STEEL.  ACCEPTED MANUFACTURERS SHALL BE STEEL CITY (THOMAS & BETTS), RACO, CROUSE-HINDS, APPLETON (EMERSON), OR APPROVED EQUIVALENT. B. OUTLET BOXES SHALL NOT BE MOUNTED BACK TO BACK IN COMMON WALLS. OUTLET BOXES SHALL NOT BE MOUNTED BACK TO BACK IN COMMON WALLS. C. ATTACH EMT WITH CONNECTORS HAVING INSULATED THROAT. ATTACH EMT WITH CONNECTORS HAVING INSULATED THROAT. D. ATTACH BOXES TO STUD WORK USING CADDY BAR STRAPS THAT CONNECT TO ATTACH BOXES TO STUD WORK USING CADDY BAR STRAPS THAT CONNECT TO TWO ADJACENT METAL STUDS TO PREVENT TWISTING OF BOX IN WALL. E. ALL OUTLET BOXES (INCLUDING TELEPHONE, CABLE TV, AND COMPUTER) SHALL ALL OUTLET BOXES (INCLUDING TELEPHONE, CABLE TV, AND COMPUTER) SHALL HAVE COVER PLATES, BLANK IF NOT USED. F. ALL EXTERIOR BOXES SHALL BE WATER-TIGHT. ALL EXTERIOR BOXES SHALL BE WATER-TIGHT. 4. CONDUCTORS: CONDUCTORS: A. CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE (SIMPULL), ENCORE CONDUCTORS SHALL BE MANUFACTURED BY SOUTHWIRE (SIMPULL), ENCORE (SUPERSLICK), UNITED COPPER (SLK), CERRO (SLP), OR APPROVED EQUAL, "PRE-LUBRICATED" BY THE MANUFACTURER. B. ALL CONDUCTORS SHALL BE COPPER, RATED 75  C WET/DRY EXCEPT WHERE ALL CONDUCTORS SHALL BE COPPER, RATED 75° C WET/DRY EXCEPT WHEREOTHERWISE NOTED OR REQUIRED BY U.L. OR OTHER CODES. C. ALL CONDUCTORS SHALL BE SINGLE INSULATED CONDUCTOR, THHN/THWN-2.  ALL CONDUCTORS SHALL BE SINGLE INSULATED CONDUCTOR, THHN/THWN-2.  SIZES #10 AWG AND SMALLER SHALL BE SOLID, SIZES #8 AWG AND LARGER SHALL BE STRANDED. D. BRANCH CIRCUITS SHALL NOT BE SMALLER THAN #12 AWG.  CONTROL WIRING BRANCH CIRCUITS SHALL NOT BE SMALLER THAN #12 AWG.  CONTROL WIRING MAY BE #14 AWG. E. CONDUCTORS SHALL BE COLOR CODED BLACK/RED/BLUE FOR 120/208 VOLT CONDUCTORS SHALL BE COLOR CODED BLACK/RED/BLUE FOR 120/208 VOLT SYSTEMS AND BROWN/ORANGE/YELLOW FOR 277/480 VOLT SYSTEMS FOR A, B, AND C PHASES, RESPECTIVELY.  NEUTRAL SHALL BE WHITE FOR 120/208 VOLT SYSTEMS AND NATURAL GRAY FOR 277/480 VOLT SYSTEMS.  GROUND CONDUCTOR SHALL BE GREEN ON ALL SYSTEMS.  ALL CONDUCTOR SIZES SHALL HAVE COLOR-CODED INSULATION.  THE USE OF COLORED TAPE ON LARGER WIRE SIZES SHALL NOT BE ALLOWED. F. INSULATION SHALL BE DUAL RATED TYPE THHN/THWN-2 FOR FEEDERS AND INSULATION SHALL BE DUAL RATED TYPE THHN/THWN-2 FOR FEEDERS AND BRANCH CIRCUITS.  FIXTURE TAPS SHALL BE #12 THHN/THWN-2 IN FLEX WITH GREEN #12 AWG GROUNDING CONDUCTOR. G. ALL CONDUCTORS SHALL BE IN CONDUIT. ALL CONDUCTORS SHALL BE IN CONDUIT. H. WIRING TO LIGHTING FIXTURES SHALL BE AS REQUIRED BY UL LABEL. WIRING TO LIGHTING FIXTURES SHALL BE AS REQUIRED BY UL LABEL. I. MULTI-WIRE BRANCH CIRCUITS SHALL NOT BE ALLOWED, MULTI-WIRE BRANCH CIRCUITS SHALL NOT BE ALLOWED, J. JOINTS IN #10 AWG AND SMALLER SHALL BE MADE UP WITH CRIMPED JOINTS IN #10 AWG AND SMALLER SHALL BE MADE UP WITH CRIMPED CONNECTORS WITH INSULATING CAPS (NO TAPE) OR WIRENUTS (MAXIMUM OF 3 CONDUCTORS UNDER ANY CONNECTOR OR WIRENUT).  LARGER WIRE SHALL USE SPLIT BOLTS OR BOLTED CLAMPS. K. ALL WIRING LUGS THROUGHOUT THE PROJECT, INCLUDING, BUT NOT LIMITED TO, ALL WIRING LUGS THROUGHOUT THE PROJECT, INCLUDING, BUT NOT LIMITED TO, BREAKERS, PANELBOARD/SWITCHBOARD LUGS, SAFETY SWITCH LUGS, MOTOR STARTER LUGS, TRANSFORMERS LUGS, WIRING DEVICE TERMINALS, AND ALL EQUIPMENT LUGS/TERMINALS SHALL BE RATED FOR USE WITH 75 DEGREE INSULATED CONDUCTORS AT THEIR 75 DEGREE AMPACITY AND SHALL BE SIZED AND SELECTED TO MATCH THE CONDUCTOR SIZE AND MATERIAL. L. CIRCUIT JOINTS SHALL NOT BE MADE ON DEVICE TERMINALS. CIRCUIT JOINTS SHALL NOT BE MADE ON DEVICE TERMINALS. M. WIRE WITHIN PANELBOARDS SHALL BE NEATLY TRAINED, SQUARED, BUNCHED, WIRE WITHIN PANELBOARDS SHALL BE NEATLY TRAINED, SQUARED, BUNCHED, AND TAGGED. N. GROUND ALL EQUIPMENT PER NEC ARTICLE 250.  BOND WHERE CONDUITS ENTER GROUND ALL EQUIPMENT PER NEC ARTICLE 250.  BOND WHERE CONDUITS ENTER ENCLOSURES THROUGH CONCENTRIC KNOCKOUTS.  ALL FLEX, INCLUDING FIXTURE TAPS, SHALL INCLUDE GREEN GROUNDING CONDUCTOR, #12 AWG MINIMUM.  PROVIDE GREEN INSULATED EQUIPMENT GROUNDING CONDUCTOR IN EACH CONDUIT AND FOR EACH CIRCUIT, SIZED PER NEC 250-122. O. ALL CONDUCTORS INSTALLED IN VERTICAL RACEWAYS SHALL BE SUPPORTED AT ALL CONDUCTORS INSTALLED IN VERTICAL RACEWAYS SHALL BE SUPPORTED AT INTERVALS AS REQUIRED PER NEC 300-19. P. THE ELECTRICAL CONTRACTOR SHALL FOLLOW AND APPLY THE TABLE BELOW, THE ELECTRICAL CONTRACTOR SHALL FOLLOW AND APPLY THE TABLE BELOW, REGARDLESS WHAT THE PANEL SCHEDULE INDICATES, FOR SIZING ALL 120V & 277V, 20 AMP BRANCH CIRCUITS (COPPER CONDUCTORS) TO ALLOW A MAXIMUM OF 3% VOLTAGE DROP FROM THE CIRCUIT BREAKER TO THE FIRST DEVICE ON THE BRANCH CIRCUIT AND ACHIEVE A MAXIMUM OF 5% VOLTAGE DROP ACROSS THE ENTIRE BRANCH CIRCUIT: VOLTAGE CONDUCTOR LENGTH * BRANCH CIRCUIT CONDUCTOR LENGTH * BRANCH CIRCUIT BRANCH CIRCUIT 120 0' - 50' #12 0' - 50' #12 #12 120 51' - 90' #10 51' - 90' #10 #10 120 91' - 140' #8 91' - 140' #8 #8 120 141' - 225' #6 141' - 225' #6 #6 277 0' - 125' #12 0' - 125' #12 #12 277 126' - 200' #10 126' - 200' #10 #10 277 201' - 330' #8 201' - 330' #8 #8 277 331' - 525' #6 331' - 525' #6 #6 * - THE LENGTH IS MEASURED FROM THE CIRCUIT BREAKER TO THE FIRST - THE LENGTH IS MEASURED FROM THE CIRCUIT BREAKER TO THE FIRST DEVICE WHICH THE BRANCH CIRCUIT SERVES.  WHERE THE DISTANCE EXCEEDS ABOVE, CONSULT WITH THE ENGINEER. 5. SUPPORTS: SUPPORTS: A. ALL EQUIPMENT SHALL BE ADEQUATELY SUPPORTED FROM STRUCTURE. ALL EQUIPMENT SHALL BE ADEQUATELY SUPPORTED FROM STRUCTURE. B. INSERTS IN MASONRY SHALL BE LEAD OR FIBER IN DRILLED HOLES, OR CAST IN INSERTS IN MASONRY SHALL BE LEAD OR FIBER IN DRILLED HOLES, OR CAST IN PLACE. C. NAILS OR POWDER ACTUATED FASTENERS SHALL NOT BE USED. NAILS OR POWDER ACTUATED FASTENERS SHALL NOT BE USED. D. EMT/IMC/RGS SUPPORTS SHALL BE A MAXIMUM OF 8'-0" APART AND A EMT/IMC/RGS SUPPORTS SHALL BE A MAXIMUM OF 8'-0" APART AND A MAXIMUM OF 3'-0" FROM BOXES. 6. SEISMIC: SEISMIC: A. THE ELECTRICAL CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR PROVIDING THE ELECTRICAL CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR PROVIDING SEISMIC SUPPORT AND BRACING OF ELECTRICAL COMPONENTS TO RESIST THE EFFECTS OF EARTHQUAKES ON THE ELECTRICAL SYSTEM AS WELL AS ANY REQUIRED SPECIAL INSPECTIONS BASED ON THE SPECIFIC GEOGRAPHIC LOCATION AS REQUIRED.  THE SEISMIC RESTRAINTS AND SPECIAL INSPECTIONS SHALL MEET ALL APPLICABLE STATE AND LOCAL BUILDING CODE REQUIREMENTS AS WELL AS ASCE-7 REQUIREMENTS. 7. ELECTRICAL COORDINATION WITH OTHER TRADES: ELECTRICAL COORDINATION WITH OTHER TRADES: A. THE ELECTRICAL CONTRACTOR SHALL CONNECT AND/OR PROVIDE FINAL THE ELECTRICAL CONTRACTOR SHALL CONNECT AND/OR PROVIDE FINAL CONNECTIONS TO ALL EQUIPMENT SUPPLIED BY OTHERS APPLICABLE TO THE PROJECT, INCLUDING BUT NOT LIMITED TO, MECHANICAL, PLUMBING, FIRE PROTECTION AND SUPPRESSION, OWNER FURNISHED, KITCHEN, LABORATORY, ETC. UNLESS OTHERWISE NOTED. B. THE ELECTRICAL CONTRACTOR SHALL COORDINATE ALL CONNECTIONS PRIOR TO THE ELECTRICAL CONTRACTOR SHALL COORDINATE ALL CONNECTIONS PRIOR TO ROUGH-IN USING APPROVED CATALOG SHEETS AND SHOP DRAWINGS. C. THE ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL ALL MANUAL MOTOR THE ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL ALL MANUAL MOTOR STARTER SWITCHES, DISCONNECT SWITCHES, RECEPTACLES, ETC. TO MECHANICAL AND PLUMBING EQUIPMENT.  ALL STARTERS, OTHER THAN MANUAL STARTER SWITCHES, SHALL BE PROVIDED BY OTHERS, BUT INSTALLED BY THE ELECTRICAL CONTRACTOR. D. ALL DISCONNECT SWITCHES AND FUSE SIZES SHALL BE COORDINATED WITH SHOP ALL DISCONNECT SWITCHES AND FUSE SIZES SHALL BE COORDINATED WITH SHOP DRAWINGS PRIOR TO ORDERING OR INSTALLING.  ANY EQUIPMENT INSTALLED INCORRECTLY BECAUSE OF LACK OF COORDINATION WILL BE REMOVED AND INSTALLED CORRECTLY AT THE EXPENSE OF THE ELECTRICAL CONTRACTOR. E. THE ELECTRICAL CONTRACTOR SHALL COORDINATE ALL CONDUIT RUNS AND LIGHT THE ELECTRICAL CONTRACTOR SHALL COORDINATE ALL CONDUIT RUNS AND LIGHT FIXTURE LOCATIONS ABOVE THE CEILING WITH OTHER TRADES PRIOR TO INSTALLATION. F. THE ELECTRICAL CONTRACTOR SHALL PROVIDE ALL NECESSARY OUTLETS FOR THE ELECTRICAL CONTRACTOR SHALL PROVIDE ALL NECESSARY OUTLETS FOR HEAT TAPE CONNECTIONS FOR MECHANICAL SYSTEMS.  PROVIDE CLASS B (30mA) GFCI PROTECTION ON THE BREAKER SUPPLYING THE HEAT TAPE. G. THE ELECTRICAL CONTRACTOR SHALL PROVIDE 120V POWER AT EACH HVAC UNIT THE ELECTRICAL CONTRACTOR SHALL PROVIDE 120V POWER AT EACH HVAC UNIT HAVING A CONTROLS POWER SUPPLY.  CIRCUIT(S) SHALL BE DEDICATED 20A SERVING A MAXIMUM OF 10 HVAC UNITS PER CIRCUIT.  COORDINATE ALL LOCATIONS WITH THE MECHANICAL CONTRACTOR. 8. DEMOLITION NOTES: DEMOLITION NOTES: A. PARTIAL AND TOTAL DEMOLITION OF PORTIONS SHALL BE PERFORMED ALONG PARTIAL AND TOTAL DEMOLITION OF PORTIONS SHALL BE PERFORMED ALONG WITH ALL NECESSARY MODIFICATIONS TO THAT PORTION OF THE EXISTING BUILDING WHICH SHALL REMAIN SO THAT IT CONTINUES TO FUNCTION UNAFFECTED BY THE DEMOLITION AND ASSOCIATED NEW CONSTRUCTION. B. WHERE INCLUDED AS PART OF THE CONTRACT DOCUMENTS, THE DRAWINGS WHERE INCLUDED AS PART OF THE CONTRACT DOCUMENTS, THE DRAWINGS INDICATE THE GENERAL AREAS OF WORK INVOLVED.  HOWEVER, THE ELECTRICAL CONTRACTOR SHALL PERFORM WORK OUTSIDE THOSE AREAS SHOWN AS IS NECESSARY TO COMPLY WITH THE INTENT OF THIS SECTION. C. THE ELECTRICAL CONTRACTOR SHALL FAMILIARIZE THEMSELVES WITH THE THE ELECTRICAL CONTRACTOR SHALL FAMILIARIZE THEMSELVES WITH THE EXISTING BUILDING AND WITH THE WORK OF ALL OTHER TRADES AND INCLUDE ALL WORK NECESSARY TO COMPLY WITH THE INTENT OF THE DEMOLITION. D. IT SHALL BE UNDERSTOOD THAT FIELD CONDITIONS MAY BE ENCOUNTERED IT SHALL BE UNDERSTOOD THAT FIELD CONDITIONS MAY BE ENCOUNTERED DURING THE EXECUTION OF THIS CONTRACT WHICH WILL REQUIRE EXTENSION OR RELOCATION OF EXISTING SYSTEMS OR EQUIPMENT WHICH ARE NOT SPECIFICALLY SHOWN ON THE DRAWINGS,  BUT WHICH ARE REQUIRED TO MEET THE STATED INTENT THAT THE BUILDING CONTINUE TO FUNCTION UNAFFECTED BY THE DEMOLITION AND ASSOCIATED NEW CONSTRUCTION.  THE ELECTRICAL CONTRACTOR SHALL INCLUDE SUCH WORK AS WOULD NORMALLY BE EXPECTED IN AN EXISTING BUILDING OF THIS AGE AND TYPE. E. THE ELECTRICAL CONTRACTOR SHALL PROVIDE ALL TOOLS, EQUIPMENT, LABOR, THE ELECTRICAL CONTRACTOR SHALL PROVIDE ALL TOOLS, EQUIPMENT, LABOR, ETC. IN ORDER TO ACCOMPLISH THE DEMOLITION PORTION OF THE PROJECT. F. THE DEMOLITION OF CERTAIN AREAS OF THE EXISTING BUILDING SHALL BE THE DEMOLITION OF CERTAIN AREAS OF THE EXISTING BUILDING SHALL BE PERFORMED BY THE GENERAL CONTRACTOR.  IT SHALL BE THE ELECTRICAL CONTRACTOR'S RESPONSIBILITY TO COORDINATE WITH THE GENERAL CONTRACTOR TO DIFFERENTIATE THE SCOPE OF WORK BETWEEN SEPARATE TRADES. G. THE ELECTRICAL CONTRACTOR SHALL INCLUDE COORDINATION WITH THE GENERAL THE ELECTRICAL CONTRACTOR SHALL INCLUDE COORDINATION WITH THE GENERAL CONTRACTOR AND SUCH DEMOLITION OF THE EXISTING ELECTRICAL SYSTEMS AS IS NECESSARY SO THAT THE DEMOLITION WORK OF THE GENERAL CONTRACTOR SHALL NOT DAMAGE THOSE PORTIONS OF THE ELECTRICAL SYSTEMS WHICH ARE TO REMAIN IN SERVICE, ARE TO BE REUSED, OR ARE TO BECOME THE PROPERTY OF THE OWNER. H. TURN OVER TO OWNER, UPON REQUEST OR AS NOTED, ITEMS SHOWN AS BEING TURN OVER TO OWNER, UPON REQUEST OR AS NOTED, ITEMS SHOWN AS BEING REMOVED AND NOT REINSTALLED.  ITEMS NOT DIRECTED OR REQUESTED TO BE TURNED OVER TO THE OWNER SHALL BE DISPOSED OF BY THE ELECTRICAL CONTRACTOR. I. EQUIPMENT OR MATERIALS WHICH ARE TO BE REUSED OR TURNED OVER TO THE EQUIPMENT OR MATERIALS WHICH ARE TO BE REUSED OR TURNED OVER TO THE OWNER SHALL BE CAREFULLY REMOVED, CLEANED, AND STORED IN A CLEAN AND DRY AREA.  SHOULD THE ELECTRICAL CONTRACTOR ENCOUNTER SUCH EQUIPMENT WHICH IS NOT IN SATISFACTORY CONDITION FOR REUSE AND NOT IN WORKING ORDER, THE ELECTRICAL CONTRACTOR SHALL NOTIFY THE ARCHITECT/ENGINEER IMMEDIATELY. J. DISCONNECT ELECTRICAL SERVICES TO ALL EQUIPMENT REQUIRING REMOVAL.  DISCONNECT ELECTRICAL SERVICES TO ALL EQUIPMENT REQUIRING REMOVAL.  CONDUIT SHALL BE REMOVED BACK TO THE POINT WHERE IT WILL BE CONCEALED AT THE COMPLETION OF THIS CONTRACT.  WIRE AND CABLE SHALL BE REMOVED BACK TO THE FIRST OUTLET BOX, CABINET, OR TERMINATION POINT WHICH IS TO REMAIN.  CIRCUITS WHICH ARE NOT REUSED SHALL BE REMOVED BACK TO THE SOURCE IN THEIR ENTIRETY. K. REMOVE AND REINSTALL CEILINGS IN THE EXISTING BUILDING AS REQUIRED FOR REMOVE AND REINSTALL CEILINGS IN THE EXISTING BUILDING AS REQUIRED FOR THE WORK.  COORDINATE WITH THE GENERAL CONTRACTOR.  IN SUCH AREAS, REMOVE AND REINSTALL ALL ELECTRICAL DEVICES WHICH ARE TO REMAIN IN OR ON THE CEILING. L. WHERE NEW CEILINGS CONFLICT WITH EXISTING ELECTRICAL WORK WHICH IS TO WHERE NEW CEILINGS CONFLICT WITH EXISTING ELECTRICAL WORK WHICH IS TO REMAIN, RELOCATE THE ELECTRICAL WORK INVOLVED TO CLEAR THE NEW CONSTRUCTION. M. WHERE NEW WALL OR FLOOR FINISHES CONFLICT WITH EXISTING ELECTRICAL WHERE NEW WALL OR FLOOR FINISHES CONFLICT WITH EXISTING ELECTRICAL WORK WHICH IS TO REMAIN, RELOCATE THE ELECTRICAL WORK INVOLVED OR PROVIDE BOX EXTENSIONS OR SIMILAR DEVICES AND REINSTALL ON THE NEW FINISH. N. WHERE EXISTING BRANCH CIRCUITS AND SYSTEMS ARE INTERRUPTED BY NEW WHERE EXISTING BRANCH CIRCUITS AND SYSTEMS ARE INTERRUPTED BY NEW WORK OR SYSTEMS (ELECTRICAL, MECHANICAL, PLUMBING, FIRE PROTECTION, ETC.), EXTEND AND RECONNECT THOSE CIRCUITS AND SYSTEMS.  WHERE THOSE CIRCUITS OR SYSTEMS MUST REMAIN IN SERVICE DURING THE EXECUTION OF THIS CONTRACT, PROVIDE TEMPORARY CONNECTIONS UNTIL FINAL CONNECTIONS ARE COMPLETE. 9. FIRE STOPPING: FIRE STOPPING: A. ALL PENETRATIONS OF RATED ASSEMBLIES SHALL BE SEALED WITH RATED ALL PENETRATIONS OF RATED ASSEMBLIES SHALL BE SEALED WITH RATED MATERIALS MEETING ASTM E-814. B. PROVIDE FIRESTOPPING DEVICE(S) OR SYSTEM(S) WHICH HAVE BEEN TESTED AND PROVIDE FIRESTOPPING DEVICE(S) OR SYSTEM(S) WHICH HAVE BEEN TESTED AND LISTED AS COMPLYING WITH ASTM E-814.  INSTALL THE DEVICE(S) OR SYSTEM(S) IN ACCORDANCE WITH THE CONDITIONS OF THEIR LISTING.  PROVIDE THE APPROPRIATE DEVICE(S) OR SYSTEM(S) WITH AN 'F' RATING EQUAL TO THE RATING OF THE ASSEMBLY BEING PENETRATED. C. DEVICE(S) AND/OR SYSTEM(S) SHALL BE BY HILTI, 3M OR EQUIVALENT. DEVICE(S) AND/OR SYSTEM(S) SHALL BE BY HILTI, 3M OR EQUIVALENT. 
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A. ELECTRICAL CODE COMPLIANCE SHALL BE IN ACCORDANCE WITH NEC 2020. ELECTRICAL CODE COMPLIANCE SHALL BE IN ACCORDANCE WITH NEC 2020. B. ALL ELECTRICAL MATERIALS, DEVICES, APPLIANCES, AND EQUIPMENT SHALL BE LABEL LISTED BY AN NC APPROVED THIRD PARTY TESTING AGENCY. ALL ELECTRICAL MATERIALS, DEVICES, APPLIANCES, AND EQUIPMENT SHALL BE LABEL LISTED BY AN NC APPROVED THIRD PARTY TESTING AGENCY. C. FIRE ALARM SHOP DRAWINGS SHALL BE INSTALLED PER NFPA 72 2013 REQUIREMENTS.FIRE ALARM SHOP DRAWINGS SHALL BE INSTALLED PER NFPA 72 2013 REQUIREMENTS.

AutoCAD SHX Text
GENERAL PROJECT NOTES

AutoCAD SHX Text
WIRING SYSTEM CONCEALED IN OR UNDER SLAB OR UNDERGROUND.

AutoCAD SHX Text
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ALL WORK INVOLVING EXISTING EQUIPMENT SHUTDOWN, EXISTING SYSTEM CONNECTION, AND/OR MODIFICATION TO EXISTING EQUIPMENT SHALL BE COORDINATED WITH THE OWNER 1 WEEK PRIOR TO COMMENCING WORK. NO SHUTDOWN OF ANY EXISTING SYSTEM WILL BE ALLOW WITH OUT WRITTEN AUTHORIZATION FROM THE OWNER. COORDINATE WITH OWNER AND PROVIDE DETAILED WORK SEQUENCE PLAN PRIOR TO START OF DEMOLITION
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ALL WORKERS SHALL COMPLETE ALL REQUIRED SAFETY TRAINING REQUIRED BY UNION COUNTY SCHOOLS SPECIFIC TO THE FACILITY PRIOR TO START OF ANY WORK. THIS WILL INCLUDE ALL ACCESS AND SECURITY BADGING REQUIREMENTS FOR SITE ACCESS.
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CONTRACTOR SHALL BE RESPONSIBLE FOR SUBMITTING A COMPLETE AND PHASED CONSTRUCTION SCHEDULE INCLUSIVE WITH BID PACKAGE FOR APPROVAL BY OPTIMA AND UNION COUNTY SCHOOLS. CONTRACTOR SHALL DETAIL THE INSTALLATION METHODS, PATHS AND ANTICIPATED DOWNTIME. REFER TO PHASING NOTE BELOW. CHILLER CAN BE TAKEN OFFLINE AND SCOPE OF WORK MAY BEGIN ON JUNE 12, 2026 SCOPE OF WORK IS REQUIRED TO BE SUBSTANTIALLY COMPLETED INCLUDING CHILLER STARTUP PRIOR TO AUGUST 18, 2026:
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THIS PROJECT INCLUDES A THIRD PARTY COMMISSIONING AGENT CONTRACTED BY THE OWNER.  THE MECHANICAL CONTRACTOR SHALL COORDINATE WITH OWNER'S COMMISSIONING AGENT AND PROVIDE ALL NECESSARY TIME, MATERIALS, AND PROCEDURES REQUIRED FOR A FULLY COMMISSIONED PROJECT.  SEE COMMISSIONING REQUIREMENTS IN THE PROJECT MANUAL FOR FURTHER INFORMATION.
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PROVIDE NEW FEEDER FROM EXISTING —_ 0 gn B3]
SCOPE OF WORK - DISCONNECTS TO CHILLER. REFER TO 14 M 3 5
REPLACE CHILLER AND PLANS. [ L uF 34
ASSOCIATED PUMPS EXISTING SWBD: MDP GE MFGR 0 EJ
VOLTAGE: 277/ 480 3 PHASE 4 WIRE Spectra TYPE Wl e LI:I] mg <Zi
r— Yy 7 MOUNTING: FLOOR 3000 AMP MAIN CIRCUIT BREAKER 65,000 AIC | W _ Z LEN 5
ISC 33,910 EXISTING CHILLER TO BE REMOVED | MAIN CB NOTES: s L D [ E
LOCATE NEW CHILLER IN EXISTING =] 0 wm
CKT/ BREAKER LOAD
MEB DPB LBC LOCATION A:\ R | ID LOAD SERVED [ TRIP [POLE FEEDER NOTES KVA 5 * z30 é
EXISTING 750KVA | BE RELOCATED. I FRAME = - Z3n
PAD MOUNTED REMAIN. 2 |PANEL MEB 400 [ 175 | 3 00 [s « W Efoe
TRANSFORMER Exg?ﬁuc EXISTING : : 3 [PANELHP 400 [ 225 [ 3 00 [s 0 = ¥ L N g
112.5 KVA 4 |SPACE ONLY 400 3 00 [ s — X
3000A AY | ISC 26,894 | 6 |SPACE ONLY 800 3 00 | s % NgQ
7 |TRANST-1 800 | 600 | 3 00 [ s q O n n]E
. . [ . [ . | | 8_|PANEL HD 600 | 500 | 3 00 | s TO e
1 1 T I 9 |CHILLER #1 (NOTE 1) 600 | 450 | 3 2950 | ¢ 0
- = L N 10 |CHILLER #2 (NOTE 1) 600 | 450 | 3 2050 | C L L
N e T T T T T T - 11_[PANEL HC 600 [ 300 [ 3 00 [s 14
- 12 [SPACE ONLY 400 3 00 [ s —_
EXISTING UTILITY Z
B 13 |SPACE ONLY 400 3 S
TO REMAIN. 15 |PANEL MEA 400 [ 150 | 3 S m g‘
16 |SPACE ONLY 400 3 S E b~
17 s o
(]
18 S
c
3 POWER RISER DIAGRAM 15 S —
NOT TO SCALE g? : ajed <
NOTES: TOTAL (CONNECTED)| 590 Q
1. ALL EQUIPMENT EXISTING TO REMAIN UNLESS OTHERWISE NOTED. I ) Conn| DF | Omd] _ TOTAL LOAD PER PHASE: NOTES: (o)
2. ALL CONDUCTORS ARE COPPER. PANEL DESIGNATION MDP L LIGHTS 0.0 125 | 00 CONNECTED 1. EXISTING BREAKERS SERVING CHILLERS TO BE REUSED.
EX'STlm PUMP SCHEDULE 3. CONTRACTOR TO GIVE A 2 WEEK NOTICE TO OWNER FOR ANY SCHEDULED VOLTAGE 577 /480V H HEATING 00 (100 | 00 | A= 196.7KVA | 709.7 A NO WORK THIS PANEL. SHOVWN FOR REFERENCE ONLY .
ELECTRICAL SERVICE SHUTDOWN. / C COOLING 590.0( 1.00 |5900] B= 196.7KVA | 709.7A
o7 SgggﬁégELOAD CAP (KVA) 3040903A00 v VENTILATION 00 |100] 00 | c= 1967KvA | 7007 A
SYMBOL SERVICE MOTOR ' . M MOTORS 00 | 100 | 00 DEMAND
H.P. VOLTAGE EXISTING DEMAND (KVA)x* 485.00 K KITCHEN 00 |065| 00 | A=  1967KVA | 7097A
PCWP—1 | CHILLER (CH-1) 7.5 460V-39 REMOVED LOAD (KVA) —530.01 R REC.(1st10kvA) | 00 | 100 | 00 | B= 196.7KVA | 709.7 A
PCWP—2 | CHILLER (CH-2) 7.5 460V—30 NEW LOAD (KVA) +574.52 R REC. (>10kVA) 00 [050| 00 | C= 196.7KVA | 7097 A
WH WATER HEATER 00 | 100 | 00 DEMAND @ 125%
SCWP—1 | SECONDARY SYSTEM LOOP 25 460V—39 MS MIsSC. 00 | 100 | 00 | A= 2458KVA | 8B87.1A
NEW TOTAL LOAD (KVA) 650.76 | S | SPARE 00 |100| 00 | B= 2458KVA | 887.1A
| TOTAL (KVA) 5900 5900] C= 2458KVA | 8871A
* 12 MONTH PEAK DEMAND PROVIDED BY UNION POWER ON T
NEW PUMP SCHEDULE 02/27/26. THE EXISTING LOAD FOR UTILITY TRANSFORMER IS EXISTING PANEL: MEB GE MFGR O lu,,,’,
Q
ALSO CALCULATED PER NEC 220.87. VOLTAGE: 2771 480 3 PHASE 4 WIRE TYPE \\\‘ T ’r,”
SYMBO! SERVICE MOTOR il MOUNTING: SURFACE 175 AMP MAIN CIRCUIT BREAKER 35,000 AIC | W S % e 2
H.P. VOLTAGE WIRING ISCONNECT r — — v S AN
PCWP—1 | CHILLER (CH-1) 5 460V—3¢ | REUSE EXISTING WIRE MC PROVIDED 2 [roro g e |28k kT2 e | g Lo | & = A =
PCWP—2 | CHILLER (CH-2) 5 460V—3¢ | REUSE EXISTING WIRE MC PROVIDED 2 | KVA LOAD SERVED S | F |JuE|NOJABCNOLE]| F | 2 LOAD SERVED KVA | 5 c 058965 HIE
SCWP—1 | SECONDARY SYSTEM LOOP 20 460V—3¢ | REUSE EXISTING WIRE MC PROVIDED M| 200 1 - 2 200 [ M AT ) S
M | 2.00 |HWP-1 EX | 15 3 - - 4 15 | EX |HWP-2 200 M Z et S
M| 2.00 5 - 6 200 | M < 4, o
NOTES: M| 200 7 - - 8 200 [ ™ s W
M| 200 [HWP-3 EX | 15 9 - - 10 15 | EX |HWP-4 200 | m L “‘3-01-25
1. PUMPS PCWP—1 AND PCWP—2 SHALL EACH BE FURNISHED WITH STARTER AND DISCONNECT M | 2.00 11~ 12 200 | M
M| 3.00 13 -] 14 250 [ M
2. PUMP SCWP—1 SHALL BE FURNISHED WITH VARIABLE FREQUENCY DRIVE AND INVERTOR DUTY MOTOR M | 3.00 |SHWP-1 EX | 25 15 16 25 | EX |SHWP-2 250 | M
W/GROUNDING RING. VFD'S SHALL BE CONTROLLED BY EX DOWNSTREAM DP SENSORS. M| 3.00 17 - 18 250 | M
M| 202 19 -] - 20 202 M
M| 202 |PcwP-1 12 | 20 21 \— 22 20 | 12 |pcwp-2 202| m
M | 2.02 [(NOTE 1) 23 24 (NOTE 1) 202 | m
M| 717 25 \- 26 700 | C
M| 717 |scwp-1 8 | 70 27 - 28 35 | EX |RTU-1B 700| C
M| 7.17 [(NOTE 1) 29 ~30 700]| ¢C
s | 0.00 [SPACE ONLY 31N N—32 SPACE ONLY 000 s
EX'ST'NG CH'LLEB s | 0.00 [sPACE ONLY 33N N34 SPACE ONLY 000 s _I
s | 0.00 [sPACE ONLY 35 - N 36 SPACE ONLY 000 s
s | 0.00 [SPACE ONLY 37 N N 38 SPACE ONLY 000 s O
HI H-—1 s | 0.00 [SPACE ONLY 39N N— 40 SPACE ONLY 000 S
ELEC. DATA: 460V-3¢, 319 MCA s | 0.00 [sPACE ONLY 41N N— 42 SPACE ONLY 000 s
486 SUB-TOTALS 466
LOAD (KVA) Conn.| D.F. | Dmd TOTAL LOAD PER PHASE: NOTES: I— 0O
L LIGHTS 0.0 1.25 0.0 CONNECTED 1. EXISTING BREAKER SERVING EXISTING PUMP TO BE REUSED <
H HEATING 0.0 1.00 0.0 A= 31.7 KVA 114.4 A FOR NEW WORK. NO WORK THIS PANEL. SHOWN FOR Z
c COOLING 210100 | 210| B= 31.7KVA 114.4A REFERENCE ONLY . O
v VENTILATION 00 [100| 00 | C= 317KVA 1144 A < > LU nd
M MOTORS 741 | 1.00 | 74.1 DEMAND
K KITCHEN 00 |065| 00 [ A= 317KvA 1144A E -
R REC. (1st 10kVA) 00 |100| 00 | B= 31.7KvA 1144A -
NEW CH'LLER SCHEDULE R REC. (>10kVA) 00 |050| 00 | C= 317KVA 1144 A Lu <
WH WATER HEATER 00 | 100 | 00 DEMAND @ 125% U nd
MS MISC. 00 | 100| 00 [ A= 396KVA 1430A >_ —
CHILLER (CH—1. 2 | s | SPARE 00 |100| 00 | B= 396KvA 1430A <
ELEC. DATA: 460V—38, COMPRESSORS (2):69 AMPS (EACH); CONDENSER TOTAL (VA > BT[] Cc- 00K | 19304 D: Z
FANS: 8 TOTAL, 4.8 AMPS EACH | <m
UNIT ELECTRICAL DATA: (SINGLE POINT ELECTRICAL CONNECTION) 335 MCA, EXISTING PANEL: LBC GE MFGR Z < al alh
400 MOCP, 400 RECFUSE VOLTAGE: 120/ 208 3 PHASE 4 WIRE TYPE Z i
il MOUNTING: SURFACE 100 AMP MAIN CIRCUIT BREAKER 10,000 AIC | W ;I_ Lu =0
: NNE =l [, : —Z 0 | 2N
< |LoaD ¥ | & |<&|cKkT CKT|Z ¢| o | ¥ LOAD | <
Ol kva LOAD SERVED S | E [Ez2z|Nno|lAaBCc|NO|EZ| B | = LOAD SERVED kva | Q O <O
R | 100 [REC D102A EX | 20 1 N - 2 20 | EX |REC CORRD 100 [ R I I I D: ITZ
R | 1.00 [REC D012B EX | 25 3 N N~ 4 20 | EX |EWC CORR 1.00 [ Ms I— I I I X .
Ms| 1.00 [FOLDING PARTITION EX | 20 5 N "~ 6 20 | EX |EWC CORR 1.00 | Ms < ;
Ms| 150 |WASHER/DRY EX | 30 7 j AN 20 | EX |REC D105 100 | R |
Ms| 150 EX 9 - 10 20 | EX |REC MECH YARD (NOTE 1) 072 R ; <E
C | 1.00 [COOLERFREEZER EX | 20 11N N—12 20 | EX |REC STOR.BLDG 100 [ R I I I _I T
C | 1.00 [COOLER EVAP COIL EX | 20 13- 14 120 K — @) S
s | 0.00 [sPARE 20 15 N\ 16 25 | EX |COOLER COND.UNIT 120 | K I I I I @)
s | 0.00 [SPARE 20 17 18 120 K I — <
H | 1.00 [HwCP-6 EX | 20 19 N 20 150 | K - ;
vs| 1.00 |KEF-2B EX | 20 21 N 22 30 | EX |FREEZER COND.UNIT 150 | K O
Ms| 1.00 [FLYFAN EX | 20 23N 24 150 | K
H | 1.00 |HWB-4 EX | 20 25 N N 26 20 | EX |FIRE ALARM 0.50 | MS
H | 1.00 [HWB-3 EX | 20 27 N N 28 20 | EX |DDC PANEL 0.50 | MS
H | 1.00 [HWB-2 EX | 20 29 N - 30 20 SPARE 000| s
H | 1.00 [HWB-1 EX | 20 31N N 32 20 | EX |CH-2 CONTROL 050 | Ms
¢ o070 |cutB EX | 15 33 N34 20 | EX |SH-2 CONTROL 050 | MS DESCRIPTION
c| o070 |cuiB EX 35 - 36 20 SPARE 000 s
s | 0.00 [sPACE ONLY 37 N /- 38 20 | EX |BACKFLOWHTR 100 [ Ms
v | 100 [EXHAUST FANS EX | 20 39N - 40 20 | EX |HEATTAPECH1&2(NOTE1) | 1.00 |MS
s | 0.00 [sPACE ONLY 41 N N 42 20 | EX |BACKFLOWHTR 050 | Ms
174 SUB-TOTALS 183
LOAD (KVA) Conn.| D.F. | Dmd TOTAL LOAD PER PHASE: NOTES:
L LIGHTS 0.0 1.25 0.0 CONNECTED 1. REPLACE EXISTING BREAKER WITH 30mA GFPE BRKR
H HEATING 50 | 100| 50 [ A= 132KvA 1099 A (EQUIPMENT).
c COOLING 34 | 100| 34 | B=  126KVA 1051 A
v VENTILATION 10 |100| 10 | c=  99kKvA 82.4A
M MOTORS 00 | 100 | 00 DEMAND
K KITCHEN 81 |065| 53 [ A= 123KvA 1020A
R REC. (1st 10kVA) 57 |100| 57 | B=  11.7KvA 972A
R REC. (>10kVA) 00 [050| 00 | c= 90kvA 746A
WH WATER HEATER 00 | 100 | 00 DEMAND @ 125% DATE: 03-01-2026
MS MISC. 125|100 | 125 A= 153KvA 1276 A
= SPARE 00 |100| 00 | B= 146KvA 1215A PROJECT #: 26-0027
TOTAL (KVA) 357 329| C=  112KVA 932A
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SAFETY NOTE

MECHANICAL LEGEND

ALL WORKERS SHALL COMPLETE ALL REQUIRED SAFETY TRAINING REQUIRED BY UNION
COUNTY SCHOOLS SPECIFIC TO THE FACILITY PRIOR TO START OF ANY WORK. THIS WILL
INCLUDE ALL ACCESS AND SECURITY BADGING REQUIREMENTS FOR SITE ACCESS.

PROJECT PHASING

CONTRACTOR SHALL BE RESPONSIBLE FOR SUBMITTING A COMPLETE AND PHASED
CONSTRUCTION SCHEDULE INCLUSIVE WITH BID PACKAGE FOR APPROVAL BY OPTIMA AND
UNION COUNTY SCHOOLS. CONTRACTOR SHALL DETAIL THE INSTALLATION METHODS, PATHS
AND ANTICIPATED DOWNTIME. REFER TO PHASING NOTE BELOW.

PE_OF T PERF | H A H ILDI l
UNOCCUPIED.

SCOPE_OF WORK IS REQUIRED TO BE SUBSTANTIALLY COMPLETED INCLUDING CHILLER
STARTUP PRIOR TO AUGUST 18, 2026:

DRAWING INDEX

MOO1 MECHANICAL NOTES, LEGEND AND SYMBOLS

M002 MECHANICAL SCHEDULES

M003 MECHANICAL POINTS LIST AND SEQUENCE OF OPERATIONS
M101 MECHANICAL CHILLER YARD AND PUMP ROOM — DEMOLITION
M201 MECHANICAL CHILLER YARD AND PUMP ROOM — NEW WORK
M301 MECHANICAL CHILLER YARD CONCRETE PADS — NEW WORK
M401 MECHANICAL DETAILS

WORK SCHEDULING NOTE

ALL WORK INVOLVING EXISTING EQUIPMENT SHUTDOWN, EXISTING SYSTEM CONNECTION,

AND/OR MODIFICATION TO EXISTING EQUIPMENT SHALL BE COORDINATED WITH THE OWNER
1 WEEK PRIOR TO COMMENCING WORK.

NO SHUTDOWN OF ANY EXISTING SYSTEM WILL BE ALLOW WITH OUT WRITTEN
AUTHORIZATION FROM THE OWNER.

COORDINATE WITH OWNER AND PROVIDE DETAILED WORK SEQUENCE PLAN PRIOR TO
START OF DEMOLITION

VENTILATION CALCULATIONS:

PROJECT CONSISTS OF CHILLER REPLACEMENT. PUMP ROOM IS NOT OCCUPIED,
THEREFORE, NCMC 403.3 DOES NOT APPLY TO THIS PROJECT.

FIRE ALARM COORDINATION

THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL
COORDINATION WITH THE FIRE ALARM VENDOR AND SHALL BE RESPONSIBLE
FOR ALL ASSOCIATED COSTS AND SCHEDULING FOR DIS—ARMING, RE—ARMING,
WATCH, ETC. COORDINATE ALL REQUIREMENTS WITH CMS

SYMBOL DESCRIPTION ABBR.
CHS CHILLED WATER SUPPLY CHS
CHR CHILLED WATER RETURN CHR
HWR HOT WATER RETURN HWR
HWS HOT WATER SUPPLY HWS

D CONDENSATE DRAIN D
PD PUMPED CONDENSATE PD
———CW COLD WATER MAKE—UP CW
ol GATE VALVE W/WHEEL OPERATOR
DKt BUTTERFLY VALVE
> 3—PIECE BALL VALVE
N CHECK VALVE
—t STRAINER WITH BLOWDOWN
\\% VALVE WITH HOSE CONN.
\v/ BALANCING VALVE
10 B&G CIRCUIT SETTER
i|— UNION
J THERMOMETER (DIGITAL SOLAR TYPE)
% PRESSURE GAGE & COCK
L GAGE COCK
E FLOW SWITCH
- ECCENTRIC REDUCER
o CONCENTRIC REDUCER
PR CONTROL VALVE
% % EXISTING MECHANICAL WORK
X = == — X— EXISTING MECHANICAL TO
e e — BE REMOVED
(2] POINT OF EXISTING TO NEW CONNECTION
D POINT OF EXISTING TO DEMOLITION
M.C. MECHANICAL CONTRACTOR
E.C. ELECTRICAL CONTRACTOR
P.C. PLUMBING CONTRACTOR
N.I.C. NOT IN CONTRACT
EX EXISTING
AFF ABOVE FINISHED FLOOR
DN DOWN
UP UP

2018 NORTH CAROLINA
ENERGY CONSERVATION CODE

COMMERCIAL ENERGY EFFICIENCY — MECHANICAL SUMMARY

MECHANICAL GENERAL NOTES

C401 METHOD OF COMPLIANCE

[l 2018 NCECC CHAPTER 4 [] COMCHECK PROVIDED (2018 NCECC)
[] ASHRAE 90.1—2013 PRESCRIPTIVE [] COMCHECK PROVIDED (90.1—2013)
[] ASHRAE 90.1-2013 PERFORMANCE [] ENERGY MODELING DATA PROVIDED

[ N/A (EXISTING LIGHTING, HVAC, AND DOM. WATER HEATING SYSTEMS TO REMAIN)

C406 ADDITIONAL EFFICIENCY PACKAGE OPTIONS

[] C406.2 EFFICIENT MECH EQUIPMENT [] C406.5 ON—SITE RENEWABLE ENERGY
[] C406.3 REDUCED LTG DENSITY [] C406.6 DEDICATED OA SYSTEM

[] C406.4 ENHANCED LTG CONTROLS [] C406.7 SERVICE WATER HEATING

I N/A EQUPMENT REPLACEMENT ONLY

SEE SPECIFICATIONS FOR ADDITIONAL PROJECT REQUIREMENTS. THESE
GENERAL NOTES ARE INTENDED TO SUPPLEMENT THE SPECIFICATIONS. IN THE
EVENT THAT THE VERBIAGE IS IN CONFLICT OR CONTRADICTS THE
REQUIREMENTS LISTED HERE, THE QUESTION SHALL BE ASKED PRIOR TO
BIDDING OR THE MORE STRINGENT SHALL APPLY AT THE ENGINEER’S
DISCRETION.

C301 CLIMATE ZONE
3A = UNION COUNTY, NORTH CAROLINA

DESIGN CONDITIONS
EXTERIOR (ASHRAE 90.1—-2013 TABLE D-1)

winter dry bulb 18° F.

summer dry bulb 91° F.

summer wet bulb 74" F.
INTERIOR (2018 NCECC SECTION C302.1)

winter dry bulb 72" F.

summer dry bulb 75" F.

C403.2 HEATING & COOLING LOADS AND EQUIPMENT & SYSTEM SIZING

BUILDING HEATING LOAD N/A

BUILDING COOLING LOAD EXISTING

INSTALLED HEATING CAPACITY N/A

INSTALLED COOLING CAPACITY (2) AT 150 TONS EACH

C403.2.3 & C406.2 — REQUIRED & INCREASED HVAC EQUIPMENT PERFORMANCE
SYSTEM DESCRIPTION — REPLACEMENT OF 2 AIR COOLED CHILLER

[l MINIMUM HVAC EQUIP EFFICIENCY COMPLIANCE — TABLE C403.2.3
] INCREASED HVAC EQUIP EFFICIENCY COMPLIANCE — 10% OVER TABLE C403.2.3

SIZE C403.2.3 10%
CATEGORY MINIMUM INCREASED | DESIGN

EQUIP TYPE (BTUH) SUBCATEGORY |EFFICIENCY (a)| EFF. (a) EFFIC.

TABLE C403.2.3(7) — WATER CHILLING PACKAGES

AIR COOLED | >= 150 TONS| 1.0.1 EER

9.7 EER 10% T SEE

16.1 IPLV SCHEDULE

ALTERNATE M1 - 10 YEAR WARRANTY

MECHANICAL DEMOLITION NOTES

WARRANTY PERIOD OF 10 YEARS FOR THE COMPLETE CHILLER SHALL BE PROVIDED;
STARTING FROM THE DATE OF SUBSTANTIAL COMPLETION. THE WARRANTY WILL INCLUDE
ALL PARTS/MATERIAL, LABOR, AND REFRIGERANT/OIL CHARGE. THE MANUFACTURER
WILL REPAIR/REPLACE COMPONENTS ON CHILLERS THAT FAIL IN MATERIAL OR
WORKMANSHIP WITHIN SPECIFIED WARRANTY PERIOD.

COMMISSIONING NOTE

THIS PROJECT INCLUDES A THIRD PARTY COMMISSIONING AGENT CONTRACTED BY
THE OWNER. THE MECHANICAL CONTRACTOR SHALL COORDINATE WITH OWNER’S
COMMISSIONING AGENT AND PROVIDE ALL NECESSARY TIME, MATERIALS, AND
PROCEDURES REQUIRED FOR A FULLY COMMISSIONED PROJECT. SEE
COMMISSIONING REQUIREMENTS IN THE PROJECT MANUAL FOR FURTHER
INFORMATION.

THIS DRAWING IS AN INSTRUMENT OF SERVICE. THE DRAWING AND THE INFORMATION THEREON IS THE PROPERTY OF OPTIMA ENGINEERING, P.A. ANY REPRODUCTION, ALTERATION, OR USE FOR OTHER THAN THE INTENDED PROJECT WITHOUT THE WRITTEN CONSENT OF OPTIMA ENGINEERING, P.A. IS EXPRESSLY FORBIDDEN.

1. THE MECHANICAL CONTRACTOR SHALL VISIT SITE PRIOR TO
BEGINNING WORK TO DETERMINE THE LEVEL OF DEMOLITION REQUIRED
AND INCLUDE ALL NECESSARY PRICING IN THEIR BID.

2. IT IS THE MECHANICAL CONTRACTORS RESPONSIBILITY TO FIELD VERIFY
ALL EXISTING PIPING. ANY DISCREPANCIES BETWEEN EXISTING CONDITIONS
AND MECHANICAL PLANS SHOULD BE BROUGHT TO THE ATTENTION OF
THE MECHANICAL ENGINEER.

3. M.C. SHALL VERIFY ALL EXISTING PIPING SYSTEMS TO REMAIN ARE
INSULATED WITH VAPOR BARRIER INTACT. IF ANY PORTION OF THE PIPING
SYSTEM IS MISSING INSULATION OR DETERMINED DURING ANY PHASE OF
THE PROJECT AS DEFECTIVE, THAT PORTION SHALL BE PROVIDED WITH
NEW INSULATION. MINOR TEARS ON EXISTING PIPING MAY BE REPAIRED
WITH TAPES, ADHESIVE, OR SEALANT. EXISTING PIPING SYSTEMS SHALL
INCLUDE CHILLED WATER PIPING. THE MECHANICAL CONTRACTOR SHALL
MAKE PROVISIONS IN THEIR BASE BID TO COVER ALL COSTS NECESSARY
ACHIEVE A CONTINUOUS VAPOR BARRIER THROUGHOUT THESE EXISTING
SYSTEMS.

4. FOR ALL EXISTING HVAC EQUIPMENT AND PIPING NOTED TO REMAIN AND
SERVING AREA OF RENOVATION, MECHANICAL CONTRACTOR SHALL
INSPECT EQUIPMENT (AND ANY ASSOCIATED CONTROLS, VALVES,
DAMPERS, ETC.) TO VERIFY PROPER WORKING ORDER. MECHANICAL
CONTRACTOR TO SERVICE AND CLEAN EXISTING HVAC UNITS TO ENSURE
DESIGN AIRFLOW AND COOLING/HEATING CAPACITIES ARE OBTAINED. ANY
EQUIPMENT FOUND TO BE INOPERABLE OR SHORT OF DESIGN CAPACITIES
SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO
PROJECT COMPLETION. PROVIDE CLEAN FILTERS IN ALL UNITS AT
COMPLETION OF PROJECT. DAMAGED DUCTWORK SHALL BE REPAIRED.

C403.2.4 THRU C403.2.11

HVAC SYSTEMS ARE FULLY COMPLIANT WITH THE REQUIREMENTS FOR HVAC
SYSTEM CONTROL, VENTILATION, ENERGY RECOVERY, DUCT AND PLENUM
INSULATION AND SEALING, PIPING INSULATION, AND SYSTEM COMPLETION.

C403.2.12 — AIR SYSTEM DESIGN AND CONTROL

B NOT APPLICABLE. (CHILLER REPLACEMENT)

C403.3 — ECONOMIZERS (PRESCRIPTIVE)

B NOT APPLICABLE. (AIRSIDE ECONOMIZERS ARE EXISTING TO REMAIN)

C403.4 — HYDRONIC AND MULTIPLE—ZONE HVAC SYSTEMS CONTROL
AND EQUIPMENT (PRESCRIPTIVE)

| PROJECT CONSISTS OF ONLY SINGLE ZONE DX SYSTEMS, EXEMPT FROM THE
PRESCRIPTIVE REQUIREMENTS OF C403.4.

B PROJECT CONSISTS OF HVAC SYSTEMS FULLY COMPLIANT WITH THE
PRESCRIPTIVE REQUIREMENTS OF C403.4.

C405.8 — ELECTRICAL MOTORS (MANDATORY REQUIREMENTS).

] ELECTRICAL MOTORS HAVE BEEN SPECIFIED TO MEET MINIMUM EFFICIENCY REQUIREMNTS
PER C405.8, EXCEPT WHERE EXEMPT.

[C] NOT APPLICABLE.

C408 — SYSTEM COMMISSIONING

] BUILDING IS LESS THAN 10,000 SQUARE FEET AND IS EXEMPT FROM THE
SYSTEM COMMISSIONING REQUIREMENTS OF SECTION C408.

] BUILDING IS GREATER THAN 10,000 SQUARE FEET AND REQUIRES SYSTEM
COMMISSIONING PER SECTION C408.

1. ALL EQUIPMENT LISTED IN THE PROJECT SCHEDULES IS TO BE
CONSIDERED DESIGN BASIS EQUIPMENT. ALL COST ASSOCIATED WITH
SUBSTITUTED /NON—DESIGN BASIS EQUIPMENT TO COMPLY WITH BASIS
OF DESIGN, INCLUDING PROVIDING MAINTENANCE ACCESS, CLEARANCE,
PIPING, SHEET METAL, ELECTRICAL, REPLACEMENT OF OTHER SYSTEM
COMPONENTS, BUILDING ALTERATIONS, ETC., SHALL BE INCLUDED IN THE
ORIGINAL BASE BID. NO ADDITIONAL COST ASSOCIATED WITH
SUBSTITUTED /NON—DESIGN BASIS EQUIPMENT WILL BE APPROVED
DURING CONSTRUCTION AND ALL COST WILL BE THE RESPONSIBILITY OF
THE MECHANICAL CONTRACTOR. THIS INCLUDES ANY MODIFICATIONS TO
ANY ASSOCIATED MECHANICAL, PLUMBING, OR ELECTRICAL SYSTEMS
REQUIRED BY THIS SPECIFIC MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

2. ALL PIPING EXTENDING THROUGH WALLS AND ROOF SHALL BE FLASHED
AND COUNTERFLASHED IN A WATERPROOF MANNER.

3. ALL PIPING LOCATIONS SHALL BE COORDINATED WITH THE WORK UNDER
OTHER DIVISIONS OF THE SPECIFICATIONS, TO AVOID INTERFERENCE.

4. THE MECHANICAL CONTRACTOR SHALL BALANCE ALL MECHANICAL
SYSTEMS TO THE PERFORMANCE SPECIFICATIONS INDICATED ON PLANS
AND PROVIDE THE ENGINEER WITH THREE COPIES OF A COMPLETE TEST
AND BALANCE REPORT. THE REPORT IS TO BE ISSUED A MINIMUM OF
TWO WEEKS PRIOR TO PROJECT COMPLETION. THE TEST AND BALANCE
REPORT WILL BE SUBJECT TO REVIEW AND APPROVAL BY THE
ENGINEER. ANY ADDITIONAL TESTING, ADJUSTING AND BALANCING
REQUIRED (AT ENGINEER'S REQUEST) AFTER REVIEW OF THE INITIAL
REPORT SHALL BE PROVIDED AT NO ADDITIONAL COST. TESTING AND
BALANCING CONTRACTOR TO CONFIRM FILTERS ARE CLEAN, AND FREE
OF DEBRIS PRIOR TO BEGINNING WORK. THE MECHANICAL CONTRACTOR
SHALL REPLACE ANY DIRTY FILTERS, AS NEEDED. TEST AND BALANCE
REPORT TO BE COMPLETED BY AN INDEPENDENT, CERTIFIED TEST AND
BALANCE CONTRACTOR.

5. UPON PROJECT COMPLETION, THE MECHANICAL CONTRACTOR IS
RESPONSIBLE FOR PROVIDING THE OWNER INSTALLATION INFORMATION
INCLUDING RECORD SUBMITTALS (WITH ANY SUBMITTAL REVIEW
COMMENTS ADDRESSED) AND O&M MANUALS FOR EACH PIECE OF
EQUIPMENT INCLUDING ALL SELECTED OPTIONS, THE NAME AND
ADDRESS OF AT LEAST ONE SERVICE AGENCY, FULL CONTROL SYSTEM
0&M AND CALIBRATION INFORMATION INCLUDING WIRING DIAGRAMS,
SCHEMATICS, FULL SEQUENCE OF OPERATION, AND PROGRAMMED
SETPOINTS.

6. PROVIDE A ONE YEAR WARRANTY FOR ALL WORK PERFORMED BEGINNING
ON THE DAY THE SYSTEM IS COMPLETELY OPERATIONAL AND
ACCEPTABLE BY THE OWNER.

7. PROVIDE MANUFACTURER’'S RECOMMENDED CLEARANCES AROUND ALL
EQUIPMENT.

8. ALL CHILLED WATER PIPING 2" AND LESS SHALL BE SCHEDULE 40
BLACK STEEL OR HARD—DRAWN TYPE—-L COPPER PIPE AND FITTINGS.
ALL CHILLED WATER PIPING GREATER THAN 2" SHALL BE (WELDED)
SCHEDULE 40 BLACK STEEL. PROVIDE BRONZE VALVES AND FITTINGS
WITH COPPER PIPING AND CAST IRON VALVES AND FITTINGS WITH
SCHEDULE 40 BLACK STEEL.

9. CHILLED WATER PIPING SHALL BE INSULATED AS PER BOUND
SPECIFICATIONS. ALL PIPING OUTSIDE SHALL HAVE A BITUMINOUS
COATING ALUMINUM JACKET AND PVC FITTING COVERS.

10. ALL CHILLED WATER PIPING SHALL PITCH DOWN IN DIRECTION OF FLOW
WITH MANUAL AIR VENTS AT ALL HIGH POINTS AND %" DRAIN VALVES
AT ALL LOW POINTS.

11. PROVIDE UNIONS, FLANGES OR COUPLINGS AT CONNECTION TO ALL
VALVES AND EQUIPMENT. DO NOT USE DIRECT WELDED OR THREADED
CONNECTIONS TO VALVES, EQUIPMENT OR OTHER APPARATUS.

12. PROVIDE NON—CONDUCTING DIELECTRIC UNIONS WHENEVER CONNECTING
DISSIMILAR METALS.

13. ALL EQUIPMENT CONCRETE PAD SIZES FOR MECHANICAL EQUIPMENT
SHALL BE FILED VERIFIED, REFER TO DRAWING M301 FOR CONCRETE
WORK.

14. PIPING PASSING THROUGH/ABOVE ELECTRICAL ROOMS SHALL BE
CLOSELY COORDINATED WITH THE ELECTRICAL CONTRACTOR. DUCTWORK
OR PIPING SHALL NOT BE LOCATED ABOVE ELECTRICAL PANELS.

15. MECHANICAL CONTRACTOR SHALL PROVIDE EQUIPMENT AND PIPING
LABELS AS PER BOUND SPECIFICATIONS

16. ALL MECHANICAL EQUIPMENT SHALL BE U.L. LISTED AND LABELED AS A
COMPLETE PACKAGE, NOT THROUGH INDIVIDUAL COMPONENTS OR PARTS.
PROVIDE REQUIRED 3RD PARTY FIELD UL LISTING SERVICES AS
REQUIRED TO COMPLY.

EQUIVALENT MANUFACTURERS LISTING

LISTING OF MANUFACTURER’S NAME DOES NOT GUARANTEE APPROVAL. ALL
EQUIPMENT MUST MEET OR EXCEED QUALITY AND CAPACITIES OF SPECIFIED
EQUIPMENT. FINAL APPROVAL WILL BE BASED ON EQUIPMENT SUBMITTALS.
ANY MANUFACTURER NOT LISTED BUT WISHING TO BID THIS PROJECT SHALL
SUBMIT A WRITTEN REQUEST A MINIMUM OF 7 DAYS PRIOR TO BID DATE OR
AS INDICATED IN THE SPECIFICATIONS, PRIOR APPROVAL IS REQUIRED FOR ALL
MANUFACTURERS NOT LISTED.

(ALPHABETICAL ORDER)

DDC CONTROLS: EXISTING BUILDING FRONT END: TRIDIUM N4

PUMPS & HYDRONIC EQUIPMENT: BELL AND GOSSETT, ARMSTRONG, PATTERSON,
TACO

AIR—COOLED CHILLERS: TRANE, CARRIER, DAIKIN

NOTE:

ALL COST ASSOCIATED WITH SUBSTITUTED EQUIPMENT TO COMPLY WITH BASIS
OF DESIGN, INCLUDING PROVIDING MAINTENANCE ACCESS, CLEARANCE, PIPING,
SHEET METAL, ELECTRICAL, REPLACEMENT OF OTHER SYSTEM COMPONENTS,
BUILDING ALTERATIONS, ETC., SHALL BE INCLUDED IN THE ORIGINAL BASE BID.
NO ADDITIONAL COST ASSOCIATED WITH SUBSTITUTED EQUIPMENT WILL BE
APPROVED DURING CONSTRUCTION AND ALL COST WILL BE THE RESPONSIBILITY
OF THE MECHANICAL CONTRACTOR.
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1. ALL PUMPS SHALL BE FURNISHED WITH PREMIUM EFFICIENCY MOTORS.

Mn-— s
PUMP SCHEDULE Q08
N g 0
0
DESIGN MOTOR MANUFACTURER O g
SYMBOL | SERVICE CEM | HEAD | EFRICIENCY | RP.M. | HP. | VOLTAGE B&G MODEL .
PCWP—1 CHILLER (CH-1) 375 35’ 84.7% 1800 S 460V—3¢ E-1510 3AD Zz
PCWP—2 | CHILLER (CH-2) 375 35 84.7% 1800 5 460V—-3¢ E-1510 3AD E I‘é
SCWP—1 SECONDARY SYSTEM LOOP 750 80’ 79.7% 1800 20 460V-3¢ E-1510 4EB E 0z
q
!
0 -0
0
2
s
:

2. ALL BASE MOUNTED END SUCTION PUMPS SHALL BE FURNISHED WITH TRIPLE DUTY VALVES AND
SUCTION DIFFUSERS.

3. PUMPS PCWP—1 AND PCWP—2 SHALL EACH BE FURNISHED WITH STARTER AND DISCONNECT

»

PUMP SCWP—1 SHALL BE FURNISHED WITH VARIABLE FREQUENCY DRIVE AND INVERTOR DUTY MOTOR
W/GROUNDING RING. VFD’S SHALL BE CONTROLLED BY EX DOWNSTREAM DP SENSORS.

SUBMITTALS FOR NON—OVERLOADING PUMPS SHALL SHOW BOTH SINGLE AND DUAL PUMP OPERATION.
PUMP VFD AND BYPASS SHALL BE PROVIDED WITH PHASE LOSS PROTECTION.

NORTH CAROLINA LICENSE NUMBER C-0914

35 KAIC SCCR RATINGS FOR ALL PUMPS

o N o O

REUSE EXISTING CONCRETE PAD, FIELD VERIFY

1927 S. TRYoN ST1., SuITE 300,

PHONE: 704-338-1292

THIS DRAWING IS AN INSTRUMENT OF SERVICE. THE DRAWING AND THE INFORMATION THEREON IS THE PROPERTY OF OPTIMA ENGINEERING, P.A. ANY REPRODUCTION, ALTERATION, OR USE FOR OTHER THAN THE INTENDED PROJECT WITHOUT THE WRITTEN CONSENT OF OPTIMA ENGINEERING, P.A. IS EXPRESSLY FORBIDDEN.

150 FAYETTEVILLE ST., SUITe 520,

CHILLER SCHEDULE

CHILLER (CH—1, 2) CARRIER 30RC—1626C036 (AIR—COOLED CHILLER, SCROLL)
158 TONS (MIN.); 95° F. AMBIENT; EVAPORATOR: 375 GPM, 54" F. L.W.T.,

44°F. E.W.T., 10.0° MAX. P.D., ELEC. DATA: 460V—39, COMPRESSORS (4):69
AMPS (EACH) WITH TWO INDEPENDENT REFRIGERANT CIRCUITS; CONDENSER
FANS: 8 TOTAL, 4.8 AMPS EACH

UNIT ELECTRICAL DATA: (SINGLE POINT ELECTRICAL CONNECTION) 335 MCA,
400 MOCP, 400 RECFUSE; STEP DOWN TRANSFORMER FOR CONTROLS AND
HEATERS; ACROSS THE LINE STARTER, MICROPROCESSOR BASED CONTROL
SYSTEM TO MAINTAIN A CONSTANT LEAVING WATER TEMPERATURE OF 44"
F. (ADJ), LEAD—LAG CONTROLS TO MAINTAIN EQUAL COMPRESSOR RUN
TIMES, OPEN PROTOCOL TO ALLOW COMMUNICATION WITH THE EX BUILDING
AUTOMATION SYSTEM, FACTORY INSTALLED WATER FLOW SWITCH,
CONTRACTOR INSTALLED STRAINER AND FULL LENGTH ARCHITECTURAL
LOUVERED PANELS (COIL & ACCESS PROTECTION), REFER TO
SPECIFICATIONS FOR WARRANTY INFORMATION. OPERATING WEIGHT = 7,650
POUNDS. PROVIDE CHILLER WITH R—32 REFRIGERANT. FULL LOAD
EFFICIENCY — 9.968 EER, IPLV 16.16 EER

MECHANICAL * ELECTRICAL * PLUMBING
FIRE PROTECTION* TECHOLOGY DESIGN

ima

[ ]
engineering

opt

NOTES:

MANUFACTURER SHALL PROVIDE STARTER, NON FUSED DISCONNECT

ALL ELECTRICAL COMPONENTS SERVING AND WITHIN CHILLER MUST HAVE A
MINIMUM SCCR RATING OF 65 KAIC

PROVIDE 5 YEAR PARTS, LABOR AND REFRIGERANT WARRANTY (BASE BID).
CHILLER AMBIENT OPERATING RANGE OF O TO 125 DEGREES. CHILLER TO
HAVE A MINIMUM OF 1 VFD CONDENSER FAN PER REFRIGERATION CIRCUIT.
MANUFACTURERS ISOLATION PADS INSTALLED UNDER CHILLER.

CHILLER IS REQUIRED TO ARRIVE ONSITE AND BE STARTED UP PRIOR TO
AUGUST 18TH, 2026

NEW BACNET |IP_CARD FOR RE—INTEGRATION INTO EXISTING BAS

SOUND PACKAGE — COMPRESSOR BLANKETS AND ACOUSTIC FANS.

COILS SHALL BE CONSTRUCTED OF SEAMLESS COPPER TUBES MECHANICALLY
BONDED TO ALUMINUM FINS. FINS SHALL HAVE WAVY ENHANCEMENTS.

10. COMPACT BASE RAIL OPTION W/ LENGTH AT 188" LONG MAXIMUM 0o~
TOTAL UNIT LENGTH AT 199"

©oON OO0 AN N

o~

A—WIEGHT ND P . HORIZONTAL DISTANCE FROM CHI
TO RECEIVER = 30° (MANUFACTURER NOT TO EXCEED 100% LOAD OVERALL DBA)

Octave Band Center Frequency Hz 63 125 250 500 1004 2000 4000 8000 Total
Full Load dBA 385 S5 56.5 63.0 655 645 56.0 48.5 69.5
75%: Load dB 320 47.5 52.0 b1.0 81U 625 535 48.5 b5
50% Load dBA 218 42,5 475 5U.5 58.0 62.0 335 47.5 65.0
25% Load dBA 4.4 3.0 4444 jrieas 4.5 8.0 VAR 44.5 AR

ALTERNATE M1 - 10 YEAR WARRANTY

WARRANTY PERIOD OF 10 YEARS FOR THE COMPLETE CHILLER SHALL BE PROVIDED;
STARTING FROM THE DATE OF SUBSTANTIAL COMPLETION. THE WARRANTY WILL INCLUDE

ALL PARTS/MATERIAL, LABOR, AND REFRIGERANT/OIL CHARGE. THE MANUFACTURER

WILL REPAIR/REPLACE COMPONENTS ON CHILLERS THAT FAIL IN MATERIAL OR
WORKMANSHIP WITHIN SPECIFIED WARRANTY PERIOD.

1100 WAXHAW INDIAN TRAIL ROAD

WAXHAW, NC 28173
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AutoCAD SHX Text
158 TONS (MIN.); 95° F. AMBIENT; EVAPORATOR: 375 GPM, 54° F. L.W.T., 44°F. E.W.T., 10.0' MAX. P.D., ELEC. DATA: 460V-3 , COMPRESSORS (4):69 AMPS (EACH) WITH TWO INDEPENDENT REFRIGERANT CIRCUITS; CONDENSER FANS: 8 TOTAL, 4.8 AMPS EACH  UNIT ELECTRICAL DATA: (SINGLE POINT ELECTRICAL CONNECTION) 335 MCA, 400 MOCP, 400 RECFUSE; STEP DOWN TRANSFORMER FOR CONTROLS AND HEATERS; ACROSS THE LINE STARTER, MICROPROCESSOR BASED CONTROL SYSTEM TO MAINTAIN A CONSTANT LEAVING WATER TEMPERATURE OF 44° F. (ADJ), LEAD-LAG CONTROLS TO MAINTAIN EQUAL COMPRESSOR RUN TIMES, OPEN PROTOCOL TO ALLOW COMMUNICATION WITH THE EX BUILDING AUTOMATION SYSTEM, FACTORY INSTALLED WATER FLOW SWITCH, CONTRACTOR INSTALLED STRAINER AND FULL LENGTH ARCHITECTURAL LOUVERED PANELS (COIL & ACCESS PROTECTION), REFER TO SPECIFICATIONS FOR WARRANTY INFORMATION.  OPERATING WEIGHT = 7,650 POUNDS.  PROVIDE CHILLER WITH R-32 REFRIGERANT.  FULL LOAD EFFICIENCY - 9.968 EER, IPLV 16.16 EER
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WARRANTY PERIOD OF 10 YEARS FOR THE COMPLETE CHILLER SHALL BE PROVIDED; STARTING FROM THE DATE OF SUBSTANTIAL COMPLETION.  THE WARRANTY WILL INCLUDE ALL PARTS/MATERIAL, LABOR, AND REFRIGERANT/OIL CHARGE.  THE MANUFACTURER WILL REPAIR/REPLACE COMPONENTS ON CHILLERS THAT FAIL IN MATERIAL OR WORKMANSHIP WITHIN SPECIFIED WARRANTY PERIOD.
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MINIMUM INPUT/OUTPUT SUMMARY

SYSTEM,APPARATUS, OR AREA
POINT DESCRIPTION
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AIR FLOW
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FILTER
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FREEZE
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STEP CONTROL

HI ANALOG
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HI BINARY

LO BINARY
PROOF

DUTY CYCLE
START/STOP OPT.
ENTHALPY OPT.

MAIN. WK. ORD.

SUPPLIMENT NOTES

SEQUENCE OF OPERATION

CHILLER PLANT

> |TIME SCHEDULING
> |[DEMAND LIMITING

=

=< ISMOKE CNT.

> JALARM INSTRUCT

=< |COLOR GRAPHIC

CHLR On/off

=

CHLR Status

=

CHLR Panel Interface

=

> |x

=

CHLR CHS Temp

=

CHLR CHR Temp

VFD on/off

VFD Speed

VFD Status

Primary Pump PCWP-1

Primary Pump PCWP-2

Secondary Pump SCWP-1

XX (X |Xx

XX (X |Xx

XX (X |Xx

XX (X |Xx

REPLACE 1NEW VFD

BLDG CHWS Temp

BUILDING LOOP EX REMAIN

BLDG CHWR Temp

XXX X [Xx

BUILDING LOOP EX REMAIN

Diff Press

REPLACE 2 NEW DPS

GENERALNOTE: THE POINTS LISTIS INTENDED TO COMMUN ICATE THE GENERAL DESIGN INTENT TO THE CONTROLS SUBCONTRACTOR AND IS NOT INTENDED TO BE COMPLETE. IN THE CONTROLS SUBMITTAL, THE SUBCONTRACTOR SHALL FULLY DEVELOP THE POINTS LIST FOR ALL SYSTEMS IDENTIFIED AND SHALL PRESENT ALL SETPOINTS,

CONTROL PARAMETERS, AND ALARM POINTS. THE CONTROLS SUBCONTRACTOR SHALL INCORPORATE STANDARD FEATURES SUCH AS MINIMUM RUN TIME DELAYS AND DEAD BANDS FROM SETPOINTS TO PREVENT EQUIPMENT FROM SHORT CYCLING WHEN NEAR SETPOINTS. ALL MONITORED POINTS SHALL INCLUDE EARLY HIGH/LOW
ALARM NOTIFICATRIONS PRIOR TO HAVING TO TAKE CORRECTIVE ACTIONS OR EQUIPMENT SHUTDOWNS. TRANSMITTERS SHALL INCLUDE OUT-OF-RANGE, FAIL-SAFE POSITIONING FOR OPEN CIRCUITS OR LOSS OF COMMINCATION. CONTROL CONTRACTOR SHALL SPECIFY TO FAIL DE-ENERGIZER, HOLD LAST STATE, OR DEFAULTTO A
PREDETERMINED SETPOINT. THESE BASIC FEATURES THAT ARE NECESSARY AND ARE PART OF A COMPLETE CONTROLS INSTALLATION SHALL BE INCLUDED IN THE SCOPE OF SERVICES FOR DELIVERABLES AT NO ADDITIONAL COSTS TO THE OWNER.

NEW TOWN MENTARY SCH — PR T IPTION

THIS PROJECT CONSISTS OF A EXISTING 4—PIPE SYSTEM WITH EXISTING TRIDIUM N4
FRONT END BAS. THE NEW CHILLERS AND PUMPS SHALL BE INTEGRATED INTO THIS
EXISTING BUILDING AUTOMATION SYSTEM AS PER THE APPLICABLE SEQUENCES AND
POINTS LISTS SHOWN ON THIS SHEET AND ON SHEET. ALL SETPOINTS SHALL BE
ADJUSTABLE THROUGH THE BAS. OPTIMAZATION PROGRAMS SHALL BE CAPABLE OF
MANUAL OVERIDE.

CHILLER PLANT

THE CHILLED WATER SYSTEM SHALL BE ENABLED TO OPERATE WHEN THE OUTSIDE AIR
TEMPERATURE IS ABOVE 50° F (ADJ) OR ANY CHILLED WATER CONTROL VALVE IS
COMMANDED OPEN FOR COOLING. THE CHILLED WATER SECONDARY PUMPING SYSTEM
SHALL BE STARTED FIRST. AFTER A ONE MINUTE DELAY, THE CHILLER CONTROL PANEL
SHALL BE ENABLED TO OPERATE THE CHILLERS AND THE PRIMARY CHILLED WATER
PUMPS. EACH CHILLER CONTROL PANEL SHALL START EACH PRIMARY CHILLED WATER
PUMP PRIOR TO THE START OF THE ASSOCIATED CHILLER. AFTER PROOF OF PRIMARY
CHILLED WATER FLOW IN THE CHILLED WATER PRIMARY PIPING THE ASSOCIATED CHILLER
WILL START. THE BAS SHALL MONITOR AND DISPLAY PUMP COMMAND AND STATUS. (IF
THE CHILLER CONTROL PANEL DOES NOT PROVIDE FOR PUMP CONTROL, THIS SHALL BE
ACCOMPLISHED BY THE BAS.)

CHILLER SUPPLY TEMPERATURE SHALL BE CONTROLLED BY CHILLER CONTROL PANEL.
THE BAS SHALL SEND A CHILLED WATER SUPPLY TEMPERATURE SETPOINT COMMAND TO
ALL CHILLER CONTROL PANELS. THE SETPOINT SHALL BE MAINTAINED PER THE RESET
SCHEDULE BELOW:

CHILLED WATER SUPPLY TEMPERATURE RESET SCHEDULE (ADJ)

44" F CHS AT 85' F OUTSIDE AIR TEMPERATURE (OR ABOVE)

50° F CHS AT 60° F OUTSIDE AIR TEMPERATURE (OR BELOW)

CHS SHALL VARY LINEARLY BETWEEN THE HIGH AND LOW TEMPERATURES (AS MEASURED
IN THE CHS LOOP, NOT AT THE CHILLERS). THE INITIAL SETPOINT FOR THE CHILLED
WATER SUPPLY TEMPERATURE SHALL BE 44° F.

CHILLERS AND PRIMARY PUMPS SHALL BE SETUP IN A LEAD/LAG CONFIGURATION. LEAD
PUMP AND CHILLER SHALL BE STARTED WHEN SECONDARY LOOP SUPPLY WATER
TEMPERATURE RISES ABOVE 4° F ABOVE SETPOINT (ADJ). LEAD PUMP AND CHILLER
SHALL BE STOPPED WHEN SECONDARY LOOP WATER SUPPLY TEMPERATURE RETURNS TO
SETPOINT (ADJ). BAS SHALL ASSIGN CHILLER (CH—1) AS THE LEAD CHILLER (FIRST RUN)
AND CHILLER (CH—2) AS THE LAG CHILLER. BAS SHALL ALSO ALTERNATE LEAD/LAG
CHILLERS FOR EQUAL RUN TIMES. THE BAS SHALL GENERATE AN ALARM IF THE
CHILLED WATER SUPPLY TEMPERATURE INCREASES 2° ABOVE THE INDICATED HIGH LIMIT
FOR A PERIOD OF 10 MINUTES. THE ENERGY MANAGEMENT SYSTEM SHALL MONITOR THE
PRIMARY PUMP COMMAND. THE BAS SHALL GENERATE AN ALARM IF THE PUMP FAILS
TO RUN, OR IF THE CHILLER CONTROLS INDICATE AN ALARM. WHEN ACTIVATED, LAG
CHILLER SHALL OPERATE FOR A MINIMUM OF 30 MINUTES, AND WHEN DEACTIVATED LAG
CHILLER SHALL REMAIN IDLE FOR A MINIMUM OF 30 MINUTES (ADJUSTABLE).

THE CHILLED WATER SECONDARY PUMP IS A VARIABLE FLOW PUMP WITH VARIABLE
FREQUENCY DRIVE. THE BAS SHALL START THE VARIABLE SPEED CHILLED WATER
SECONDARY PUMP. SECONDARY PUMP SPEED IS CONTROLLED BY VFD. THE BAS SHALL
MONITOR THE VFD OPERATING SPEED AND ALARM CONDITIONS. THE VARIABLE
FREQUENCY DRIVE FOR THE PUMP SHALL BE CONTROLLED BY DIFFERENTIAL PRESSURE
SENSORS IN THE CHILLED WATER PIPING SYSTEM (2 NEW REPLACE EXISTING SAME
LOCATION AS EXISTING). AS AIR HANDLING EQUIPMENT CONTROL VALVES OPEN, PUMP
SPEED SHALL BE INCREASED VIA VARIABLE FREQUENCY DRIVE TO MAINTAIN SYSTEM
PRESSURE SETPOINT. AS SYSTEM PRESSURE FALLS BELOW SETPOINT PUMP SPEED
SHALL BE DECREASED. THE INITIAL CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT
SHALL BE 15 PSI, THIS SETTING SHALL BE ESTABLISHED DURING TESTING & BALANCING.
IF ONE OR MORE OF THE SENSORS ARE BELOW SETPOINT, THE DRIVE SPEED SHALL BE
INCREASED IN RESPONSE TO THE SENSOR WITH THE LARGEST DEVIATION BELOW
SETPOINT. IF ALL OF THE SENSORS ARE ABOVE SETPOINT, THE DRIVE SPEED SHALL BE
DECREASED IN RESPONSE TO THE SENSOR WITH THE SMALLEST DEVIATION ABOVE
SETPOINT. UPON FAILURE OF PUMP, AN ALARM INDICATING PUMP FAILURE SHALL BE
SENT TO THE BAS.

THE BAS SHALL GENERATE AN ALARM IF THE SYSTEM PRESSURE DEVIATES FROM
SETPOINT BY GREATER THAN 6 PSI| (ADJ) FOR MORE THAN 5 MINUTES, IF THE LAG
PUMP FAILS TO START, OR IF THE VARIABLE FREQUENCY DRIVE INDICATES AN ALARM.
THE CHILLED WATER SECONDARY PUMP SHALL OPERATE FOR 10 MINUTES AFTER ALL
CHILLERS ARE COMMANDED TO STOP.

HEAT TAPE FOR EXTERIOR PIPING AT CHILLER AND CHILLER HEATER CIRCUIT SHALL BE
PROVIDED WITH EMRGENCY POWER TO PROVIDE FREEZE PROTECTION. A TEMPERATURE
SENSOR SHALL BE PROVIDED WITHIN THE INSULATION ON ALL EXTERIOR PIPING WITH
HEAT TAPE TO VERIFY HEAT TAPE OPERATION. |F TEMPERATURE FALLS BELOW 35° F.
(ADJ), AN ALARM SHALLL BE SENT AND THE PRIMARY CHILLED WATER PUMPS SHALL BE
STARTED.
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THE CHILLED WATER SYSTEM SHALL BE ENABLED TO OPERATE WHEN THE OUTSIDE AIR TEMPERATURE IS ABOVE 50° F (ADJ) OR ANY CHILLED WATER CONTROL VALVE IS COMMANDED OPEN FOR COOLING.  THE CHILLED WATER SECONDARY PUMPING SYSTEM SHALL BE STARTED FIRST. AFTER A ONE MINUTE DELAY, THE CHILLER CONTROL PANEL SHALL BE ENABLED TO OPERATE THE CHILLERS AND THE PRIMARY CHILLED WATER PUMPS.  EACH CHILLER CONTROL PANEL SHALL START EACH PRIMARY CHILLED WATER PUMP PRIOR TO THE START OF THE ASSOCIATED CHILLER. AFTER PROOF OF PRIMARY CHILLED WATER FLOW IN THE CHILLED WATER PRIMARY PIPING THE ASSOCIATED CHILLER WILL START. THE BAS SHALL MONITOR AND DISPLAY PUMP COMMAND AND STATUS. (IF THE CHILLER CONTROL PANEL DOES NOT PROVIDE FOR PUMP CONTROL, THIS SHALL BE ACCOMPLISHED BY THE BAS.) CHILLER SUPPLY TEMPERATURE SHALL BE CONTROLLED BY CHILLER CONTROL PANEL. THE BAS SHALL SEND A CHILLED WATER SUPPLY TEMPERATURE SETPOINT COMMAND TO ALL CHILLER CONTROL PANELS.  THE SETPOINT SHALL BE MAINTAINED PER THE RESET SCHEDULE BELOW: CHILLED WATER SUPPLY TEMPERATURE RESET SCHEDULE (ADJ)  (ADJ) 44° F CHS AT 85° F OUTSIDE AIR TEMPERATURE (OR ABOVE) 50° F CHS AT 60° F OUTSIDE AIR TEMPERATURE (OR BELOW) CHS SHALL VARY LINEARLY BETWEEN THE HIGH AND LOW TEMPERATURES (AS MEASURED IN THE CHS LOOP, NOT AT THE CHILLERS).  THE INITIAL SETPOINT FOR THE CHILLED WATER SUPPLY TEMPERATURE SHALL BE 44° F. CHILLERS AND PRIMARY PUMPS SHALL BE SETUP IN A LEAD/LAG CONFIGURATION.  LEAD PUMP AND CHILLER SHALL BE STARTED WHEN SECONDARY LOOP SUPPLY WATER TEMPERATURE RISES ABOVE 4° F ABOVE SETPOINT (ADJ). LEAD PUMP AND CHILLER SHALL BE STOPPED WHEN SECONDARY LOOP WATER SUPPLY TEMPERATURE RETURNS TO SETPOINT (ADJ). BAS SHALL ASSIGN CHILLER (CH-1) AS THE LEAD CHILLER (FIRST RUN) AND CHILLER (CH-2) AS THE LAG CHILLER. BAS SHALL ALSO ALTERNATE LEAD/LAG CHILLERS FOR EQUAL RUN TIMES.  THE BAS SHALL GENERATE AN ALARM IF THE CHILLED WATER SUPPLY TEMPERATURE INCREASES 2° ABOVE THE INDICATED HIGH LIMIT FOR A PERIOD OF 10 MINUTES.  THE ENERGY MANAGEMENT SYSTEM SHALL MONITOR THE PRIMARY PUMP COMMAND.  THE BAS SHALL GENERATE AN ALARM IF THE PUMP FAILS TO RUN, OR IF THE CHILLER CONTROLS INDICATE AN ALARM.  WHEN ACTIVATED, LAG CHILLER SHALL OPERATE FOR A MINIMUM OF 30 MINUTES, AND WHEN DEACTIVATED LAG CHILLER SHALL REMAIN IDLE FOR A MINIMUM OF 30 MINUTES (ADJUSTABLE). THE CHILLED WATER SECONDARY PUMP IS A VARIABLE FLOW PUMP WITH VARIABLE FREQUENCY DRIVE.  THE BAS SHALL START THE VARIABLE SPEED CHILLED WATER SECONDARY PUMP.  SECONDARY PUMP SPEED IS CONTROLLED BY VFD.  THE BAS SHALL MONITOR THE VFD OPERATING SPEED AND ALARM CONDITIONS.  THE VARIABLE FREQUENCY DRIVE FOR THE PUMP SHALL BE CONTROLLED BY DIFFERENTIAL PRESSURE SENSORS IN THE CHILLED WATER PIPING SYSTEM (2 NEW REPLACE EXISTING SAME LOCATION AS EXISTING).  AS AIR HANDLING EQUIPMENT CONTROL VALVES OPEN, PUMP SPEED SHALL BE INCREASED VIA VARIABLE FREQUENCY DRIVE TO MAINTAIN SYSTEM PRESSURE SETPOINT.  AS SYSTEM PRESSURE FALLS BELOW SETPOINT PUMP SPEED SHALL BE DECREASED. THE INITIAL CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT SHALL BE 15 PSI, THIS SETTING SHALL BE ESTABLISHED DURING TESTING & BALANCING.  IF ONE OR MORE OF THE SENSORS ARE BELOW SETPOINT, THE DRIVE SPEED SHALL BE INCREASED IN RESPONSE TO THE SENSOR WITH THE LARGEST DEVIATION BELOW SETPOINT.  IF ALL OF THE SENSORS ARE ABOVE SETPOINT, THE DRIVE SPEED SHALL BE DECREASED IN RESPONSE TO THE SENSOR WITH THE SMALLEST DEVIATION ABOVE SETPOINT. UPON FAILURE OF PUMP, AN ALARM INDICATING PUMP FAILURE SHALL BE SENT TO THE BAS. THE BAS SHALL GENERATE AN ALARM IF THE SYSTEM PRESSURE DEVIATES FROM SETPOINT BY GREATER THAN 6 PSI (ADJ) FOR MORE THAN 5 MINUTES, IF THE LAG PUMP FAILS TO START, OR IF THE VARIABLE FREQUENCY DRIVE INDICATES AN ALARM.  THE CHILLED WATER SECONDARY PUMP SHALL OPERATE FOR 10 MINUTES AFTER ALL CHILLERS ARE COMMANDED TO STOP. HEAT TAPE FOR EXTERIOR PIPING AT CHILLER AND CHILLER HEATER CIRCUIT  SHALL BE PROVIDED WITH EMRGENCY POWER TO PROVIDE FREEZE PROTECTION.  A TEMPERATURE SENSOR SHALL BE PROVIDED WITHIN THE INSULATION ON ALL EXTERIOR PIPING WITH HEAT TAPE TO VERIFY HEAT TAPE OPERATION.  IF TEMPERATURE FALLS BELOW 35° F. (ADJ), AN ALARM SHALLL BE SENT AND THE PRIMARY CHILLED WATER PUMPS SHALL BE STARTED.
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THIS PROJECT CONSISTS OF A EXISTING 4-PIPE SYSTEM WITH EXISTING TRIDIUM N4 FRONT END BAS. THE NEW CHILLERS AND PUMPS SHALL BE INTEGRATED INTO THIS EXISTING BUILDING AUTOMATION SYSTEM AS PER THE APPLICABLE SEQUENCES AND POINTS LISTS SHOWN ON THIS SHEET AND ON SHEET. ALL SETPOINTS SHALL BE ADJUSTABLE THROUGH THE BAS. OPTIMAZATION PROGRAMS SHALL BE CAPABLE OF MANUAL OVERIDE. 
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Contract #:

CONTRACT FOR SERVICES
(CONTRACT FOR SERVICES AND/OR GOODS UNDER $500,000)

This Contract for Services (“Contract”) is made and entered into [Date] between The Union County Board of Education,
with a mailing address of 400 North Church Street, Monroe, North Carolina 28112 (“UCBOE") and [Vendor Name]
("Vendor" or “Contractor” or “Service Provider”).

For and in consideration of the mutual promises set forth in this Contract, the parties do mutually agree as follows:

1. Obligations of Vendor. The Vendor agrees to provide the services, goods, materials, equipment, and/or software
(the “Services” and/or “Goods,” as appropriate) to fully, timely and properly complete [Project Name] as more
particularly described in the Scope of Work document attached hereto and incorporated herein by reference as
Exhibit 1.

[If master work order contract, then insert: Individual tasks will be assigned in writing on a project by project basis
by an authorized representative of UCBOE. Such writing shall be in the form of a standard UCBOE purchase order
(“Purchase Order”), such Purchase Order to specify the specific Services and/or Goods desired by UCBOE; the dates,
times and locations that the Vendor shall provide the requested Services and/or Goods; and the compensation that
the Vendor will be paid for providing the requested Services and/or Goods. The Vendor will be deemed to have
accepted a Purchase Order and be obligated to provide the Services and/or Goods outlined in the Purchase Order
in accordance with the price and other terms of the Purchase Order, and the terms and conditions hereof, unless
within 24 hours after the Vendor’s receipt of a Purchase Order, the Vendor notifies the Project Coordinator (as
hereinafter defined) in writing that it does not accept the Purchase Order and will not provide the requested
Services and/or Goods.]

[If construction contract and if applicable, insert: For construction Contracts, this Contract incorporates by
reference the construction design drawings, plans and specifications, described as follows, which will govern
the Services and/or Goods to be provided by the Vendor: [Reference Plans, if any.]]

[If construction contract and if applicable, insert: The UCBOE and Vendor recognize that time is of the essence
to this Agreement and that the UCBOE will suffer financial loss if the work is not completed within the times
specified herein. Both parties also recognize the delays, difficulties and expense involved in proving, in a legal
or arbitration proceeding, the actual loss suffered by the UCBOE if the Work is not completed on time.
Accordingly, in lieu of requiring such proof, the UCBOE and Vendor agree that as liquidated damages for delay
(but not as penalty) the Vendor shall pay to the UCBOE for each day in excess of the term allowed for
completion of the Work, the sum of $100 as liquidated damages.

The term of this Contract shall be [Term of Contract].

This Contract does not grant the Vendor the right or the exclusive right to provide specified Services and/or Goods
to UCBOE. Similar Services and/or Goods may be obtained from sources other than the Vendor (or not at all) at the
discretion of UCBOE.

The Vendor shall begin work immediately upon issuance of a written notice to proceed. The Vendor agrees to
perform the Services and supply the Goods or in a timely, complete, and professional manner and in accordance
with the terms and conditions of this Contract. Furthermore, the Vendor represents and warrants that (i) it is duly
qualified and, if required by law, licensed to provide the Services and/or Goods; (ii) it will provide the Services
and/or Goods in a manner consistent with the level of care and skill ordinarily exercised by contractors providing
similar Services and/or Goods under similar conditions; (iii) it possesses sufficient experience, personnel, and
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resources to provide the Services and/or Goods; (iv) it shall provide the Services and/or Goods in compliance with
applicable laws, statutes, ordinances, codes, orders, rules and regulations; and (v) its reports, if any, shall be
complete, accurate, and unambiguous.

2. Obligations of UCBOE. UCBOE hereby agrees to pay to the Vendor for the faithful performance of this Contract,
and the Vendor hereby agrees to provide all of the Services and/or Goods, for the sum not to exceed [Contract
Price] (“Contract Price”) subject to adjustments as provided for in the Contract Documents:

Budget Account No.:

(i) Base Bid S
(ii)  Allowance S
(iii) Total Not To Exceed S

[If multi-year: The parties acknowledge that UCBOE operates on a July 1-June 30 fiscal year and that operating
funds are made available to UCBOE on a year to year basis. Accordingly, see Section 27 of Article | of the
Standard Terms and Conditions for All Contracts. The mechanism by which UCBOE shall confirm that funding
is available will be issuance of standard UCBOE purchase orders (each, a “Purchase Order”) from time-to-time.
The initial Purchase Order for services is expected to be issued on or about [DATE] and will reflect the amount
of the authorization for the Services for [Described initial scope] in the amount of [Dollar Amount]. Thereafter,
on an as-needed basis as determined by UCBOE, UCBOE may amend existing Purchase Orders from time to
time or issue a new Purchase Order (e.g. at the start of each new fiscal year).]

[If master contract: A separate Purchase Order shall be issued for each assignment and the total amount due
to the Vendor for a particular work assignment shall not exceed the amount shown in the Purchase Order for
that assignment.]

3. Project Coordinator. [Primary Contact for UCBOE] is designated as the Project Coordinator for UCBOE. The Project
Coordinator shall be UCBOE's representative in connection with the Vendor's performance under this Contract.
UCBOE has complete discretion in replacing the Project Coordinator with another person of its choosing.

4. Vendor Supervisor. [Primary Contact for Vendor] is designated as the Vendor Supervisor for the Vendor. The
Vendor Supervisor is fully authorized to act on behalf of the Vendor in connection with this Contract.

5. Terms and Methods of Payment. UCBOE will make payment after invoices are approved on a net 30-day basis.
UCBOE will not pay for services or materials in advance without the prior approval of the Finance Officer. Vendor
to submit invoices on the following schedule: [Invoice Schedule].

6. Standard Terms and Conditions: Vendor agrees to the Standard Terms and Conditions set forth as Attachment A
attached hereto and incorporated herein by reference.

7. Counterpart Execution. This Contract may be executed and recorded in two or more counterparts, each of which
shall be deemed an original and all of which, when taken together, shall constitute one and the same instrument.
Each party shall be entitled to rely upon executed copies of this Contract transmitted by facsimile or electronic
“PDF” to the same and full extent as the originals.

[THE REST OF THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY]
[SIGNATURES ON NEXT PAGE]
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IN WITNESS WHEREOF, UCBOE and the Vendor have executed this Contract on the day and year first written above.

[CONTRACTOR NAME]
Vendor Name

Signature of Authorized Representative Date

Vendor's Federal Identification #
[if Contract is with Organization or Social Security Number if individual]

THE UNION COUNTY BOARD OF EDUCATION

Authorized Representative Date

Procurement Director Date

This instrument has been preaudited
in the manner required by the School Budget
and Fiscal Control Act.

Finance Officer Date
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Attachment A

Standard Terms and Conditions
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I Standard Terms and Conditions for All Contracts

1. Defined Terms, “Contract” means the agreement between UCBOE and Vendor which consists of the applicable
Contract Documents. “Contract Documents” means: (i) any applicable purchase order between Vendor and
UCBOE specifically including all terms and conditions set forth or referenced herein and on the face of a
Purchase Order, (ii) any attachments hereto, (iii) any applicable solicitation documentation related to hereto
(including without limitation any request for proposals or invitation for bids and Vendor’s response thereto),
and (iv) any other terms and conditions of a written agreement signed by Vendor and UCBOE that deals with
the same subject matter. “Goods” means any supplies, materials, products or other tangible personal property
provided by Vendor to UCBOE. “Purchase Order” mean any applicable purchase order issued by UCBOE.
“Services” means services, specifically including without limitation construction services, design services,
professional or consulting services and software as a service, “UCBOE” means the Union County Board of
Education. “Vendor” means the party contracting with UCBOE and includes individual and entities that may be
referred to in Contract Documents as “vendor”, “seller”, “service provider”, or “contractor”.

2. Written Agreement Signed by Both Parties; Acceptance of Purchase Order Terms and Conditions when there is
not a Separate Written Agreement Signed by Both Parties. When a Contract is signed by both UCBOE and
Vendor then the Purchase Order issued by UCBOE is for administrative convenience and is not part of the
Contract Documents. When there is not a separate Contract signed by both UCBOE and Vendor, then Vendor’s
acknowledgment of the terms of any Purchase Order, without timely objection, or Vendor’s shipment or
performance of any part of a Purchase Order, constitutes an agreement to all terms and conditions set forth
or referenced herein and on the face of the Purchase Order, together with the terms and conditions of any
other applicable Contract Documents. The terms and provisions set forth in the Contract Documents shall
constitute the entire agreement between Vendor and UCBOE with respect to the purchase by UCBOE of the
Services and/or Goods work performed as described in the Contract Documents. In the event of any conflict
between any terms and conditions of the Contract Documents, the terms and conditions most favorable to
UCBOE shall control. A Purchase Order constitutes an offer by UCBOE and expressly limits acceptance to the
terms and conditions stated therein. No additional or supplemental provision or provisions in variance herewith
that may appear in Vendor's quotation, acknowledgment, invoice, or in any other communication from Vendor
to UCBOE shall be deemed accepted by or binding on UCBOE. UCBOE hereby expressly rejects all such
provisions which supplement, modify or otherwise vary from the terms of the Contract Documents, and such
provisions are superseded by the terms and conditions stated in the Contract Documents, unless and until
UCBOE’s authorized representatives expressly assent, in writing, to such provisions. Stenographic and clerical
errors and omissions by UCBOE are subject to correction.

3. Cancellation of Purchase Order. UCPS may cancel any Purchase Order or portion thereof without liability, if:
(a) Vendor fails upon request to give reasonable assurance of timely performance or UCPS otherwise
determines that it has reasonable grounds for insecurity regarding Vendor’s performance; (b) conforming
Goods or Services (including the quantities specified for delivery) are not delivered within the time specified
or, if no time is specified, within a commercially reasonable time; (c) Vendor otherwise breaches the Contract
and such breach is not corrected within thirty (30) days following written notice of breach; or (d) cancellation
is otherwise required or allowed by law.

4. Quantities. Shipments must equal exact amounts ordered unless otherwise agreed in writing by UCBOE. The
award of a term contract neither implies nor guarantees any minimum or maximum purchases. Materials
received in excess of quantity specified on the purchase order , at UCBOE option’s, may be returned at the
Vendor’s expense.

5. Prices. If Vendor's price or the regular market price of any of the Goods covered hereunder is lower than the
price stated in the Contract Documents on the date of shipment of such Goods, Vendor agrees to give UCBOE
the benefit of such lower price on any such Goods. In no event shall Vendor’s price be higher than the price
last quoted or last charged to UCBOE unless otherwise agreed in writing. No charges for transportation, boxing,
crating, etc. are allowable unless such charges are included in the Contract Documents.

6. Invoices. Itis understood and agreed that orders will be shipped at the established Contract prices in effect on
dates orders are placed. Invoicing at variance with this provision may subject the Contract to cancellation.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

Applicable North Carolina sales tax shall be invoiced as a separate item. Invoices shall be sent to UCBOE’s
accounts payable department with a copy to UCBOE Project Coordinator.

Freight on Board. All shipments of Goods are FOB destination unless otherwise stated in the Contract
Documents. Any freight charges prepaid by Vendor are to be itemized on the invoice unless stated otherwise
in writing by form of quote, bid, contract. In instances where Goods are shipped against this order by parties
other than those specified on the Purchase Order, the third=party shipper must be instructed to list the UCBOE
purchase order number on all packages, bills of lading, etc. to insure prompt identification of order.

Taxes. Taxes are included in the Contract Price. Applicable taxes shall be invoiced as a separate item for
UCBOE’s records.

Payment Terms. Payment terms are Net 30 days after receipt of correct invoice or acceptance of Goods,
whichever is later.

Condition and Packaging. Unless otherwise provided by special terms and conditions or specifications, it is
understood and agreed that any item offered or shipped has not been sold or used for any purpose and shall
be in first class condition. All containers/packaging shall be suitable for handling, storage or shipment.

Safety Data Sheets. Safety Data Sheets must be provided with shipment of all chemicals.”

Delays in Shipment. Time and date of delivery are of the essence, except when delay is due to causes beyond
Vendor's reasonable control and without Vendor’s fault or negligence.

Risk of Loss. Vendor shall have the risk of loss of and damage to the Goods subject to the Contract Documents
until such Goods are delivered to the destination and accepted by UCBOE or its nominee.

Rejection. All Goods shall be received subject to UCBOE's inspection. Goods that are defective in workmanship
or material or otherwise not in conformity with the requirements of the Contract Documents may be rejected
and returned at Vendor's expense or may be accepted at a reduced price. UCBOE may require Vendor to
promptly replace or correct any rejected Goods Services and, if Vendor fails to do so, UCBOE may contract with
a third party to replace such Goods Services and charge Vendor the additional cost.

Warranties. Vendor warrants that all Goods delivered hereunder will be free from defects in materials and
workmanship and will conform strictly to the specifications, drawings, or samples specified or furnished. This
warranty shall survive any inspection, delivery, acceptance or payment by UCBOE of the Goods and shall run
to UCBOE and any user of the Goods. This express warranty is in addition to Vendor’s implied warranties of
merchantability and fitness for a particular purpose which shall not be disclaimed. In addition to any other
rights available at law or equity, UCBOE shall be entitled to all rights and remedies provided by the Uniform
Commercial Code, Chapter 25 of the North Carolina General Statutes, for breach of express warranties and
implied warranties of merchantability or fitness for a particular purpose, including but not limited to
consequential and incidental damages.

Compliance with All Laws. Vendor warrants that all performance hereunder shall be in accordance with all
applicable federal, state and local laws, regulations and orders. The right of Vendor to proceed may be
terminated immediately by written notice if UCBOE determines that Vendor, its agent or another
representative, has violated any provision of law.

Use of Federal Funds. If the source of funds for this Contract is federal funds, the following federal provisions
apply pursuant to 2 C.F.R. § 200.326 and 2 C.F.R. Part 200, Appendix Il (as applicable):Equal Employment
Opportunity (41 C.F.R. Part 60); Davis-Bacon Act (40 U.S.C. 3141-3148); Copeland “Anti-Kickback” Act (40 U.S.C.
3145); Contract Work Hours and Safety Standards Act (40 U.S.C. 3701-3708); Clean Air Act (42 U.S.C. 7401-
7671q.) and the Federal Water Pollution Control Act (33 U.S.C. 1251-1387); Debarment and Suspension
(Executive Orders 12549 and 12689); Byrd Anti-Lobbying Amendment (31 U.S.C. 1352); Procurement of
Recovered Materials (2 C.F.R. § 200.322); and Record Retention Requirements (2 CFR § 200.324).

Registered Sex Offenders; Jessica Lunsford Act. Under North Carolina law, certain sex offenders are prohibited
from coming onto school campuses. Vendor agrees to conduct an annual check of the N.C. Sex Offender and
Public Protection Registration Program, the N.C. Sexually Violent Predator Registration Program and the
National Sex Offender Registry for all of its employees whose job involves direct interaction with students as
part of the job. UCBOE prohibits any personnel listed on such registries from being on any property owned or
operated by UCBOE and from having any direct interaction with students. As a term of the Agreement, said
checks must be performed by the Vendor and reported to UCBOE’s Superintendent or designee, if Vendor’s
employees will be working directly with students. Under provisions set forth in the Jessica Lunsford Act under
North Carolina law, the signature below certifies that neither Vendor nor any employee or agent of Vendor is
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listed as a sex offender on the N.C. Sex Offender and Public Protection Registration Program, the N.C. Sexually
Violent Predator Registration Program, and/or the National Sex Offender Registry.

19. Nondiscrimination. During the performance of the Contract, Vendor shall not discriminate against or deny the
Contract's benefits to any person on the basis of sexual orientation, national origin, race, ethnic background,
color, religion, gender, age or disability.

20. FERPA Electronically Stored Data Compliance: Vendor is expressly prohibited from selling or trading any
education records or personally identifiable information acquired under the Agreement. Furthermore, Vendor
agrees not to attempt to re-identify students from aggregated data. Further, Vendor will not use any personally
identifiable information or education records to advertise or market to students of UCBOE or their parents.
Any personally identifiable information and education records held by Vendor pursuant to the Agreement will
be made available to UCBOE upon request. Vendor will store and process all data using appropriate
administrative, physical, and technical safeguards to secure personally identifiable information and education
records from unauthorized access, disclosure, and use. Vendor will conduct periodic risk assessments and
remediate any identified security vulnerabilities in a timely manner. Vendor will also have a written incident
response plan, to include prompt notification to UCBOE in the event of a security or privacy incident, as well as
procedures for responding to a breach of data. Vendor agrees to share its incident response plan upon request.
Vendor shall, for all personally identifiable data and education records in its possession and in the possession
of any subcontractors, or agents to which it has transferred data as permitted herein, destroy or de-identify
such data when such data is no longer needed to perform the Agreement. Vendor hereby agrees to abide by
all Board of Education policies and procedures governing the confidentiality of student records and the
responsible use of technology and internet safety. If Vendor experiences a security breach concerning any
information covered by the Agreement, and such breach is covered by N.C.G.S. §75.61(14), then Vendor will
(a) fully comply with Vendor’s obligations under the N.C. Identity Theft Protection Act, (b) immediately notify
UCBOE with the information listed in N.C.G.S. §75-65(d)(1-4), and (c) fully cooperate with UCBOE in carrying
out its obligations under said Identity Theft Protection Act. Vendor will indemnify UCBOE for any breach of
confidentiality or failure of its responsibilities to protect confidential information, and for cost of notification
of affected persons as a result of its accidental or negligent release of personally identifiable information or
education records provided to Vendor pursuant to the Agreement.

21. North Carolina Public Records Law: Vendor acknowledges that UCBOE is subject to the requirements of North
Carolina’s Public Records Law ("NCPRL"), N.C.G.S. § 132-1, et. seq. The Agreement and any related documents,
papers, letters, maps, books, photographs, films, sound recordings, magnetic or other tapes, electronic data-
processing records, artifacts, or other documentary material, regardless of physical form or characteristics,
made or received by UCBOE in connection with the transaction of the Agreement may be considered a "public
record," subject to disclosure under the NCPRL. UCBOE is under no obligation to notify Vendor prior to its
compliance of its duties under NCPRL.

22. Conflict of Interest. Vendor represents and warrants that no member of UCBOE or any of its employees or
officers who may obtain a direct benefit, personal gain or advantage for themselves or a relative or associate
as a result of the Contract, subcontract or other agreement related to the Contract is in a position to influence
or has attempted to influence the making of the Contract, has been involved in making the Contract, or will be
involved in administering the Contract. Vendor also represents and warrants that, if the Contract is funded by
any amount of federal funds, no violation of 2 C.F.R. § 200.318(c) or any other applicable federal conflict of
interest law has occurred or will occur. Vendor shall cause this paragraph to be included in all Contracts,
subcontracts and other agreements related to the Contract.

23. Gratuities. Vendor represents and warrants that no member of UCBOE or any of its employees has been or
will be offered or given a gratuity to an official or employee of UCBOE in violation of applicable law or policy.

24. Kickbacks to Vendor. Vendor shall not permit any kickbacks or gratuities to be provided, directly or indirectly,
to itself, its employees, subcontractors or subcontractor employees for the purpose of improperly obtaining or
rewarding favorable treatment in connection with a UCBOE Contract or in connection with a subcontract
relating to a UCBOE Contract. When Vendor has grounds to believe that a violation of this clause may have
occurred, Vendor shall promptly report to UCBOE in writing the possible violation.

25. Iran Divestment Act. Vendor certifies that, as of the date listed below, it is not on the Final Divestment List, as
created by the State Treasurer pursuant to N.C.G.S. § 143-6A-4, in violation of the Iran Divestment Act. In
compliance with the requirements of the Iran Divestment Act and N.C.G.S. § 143C-6A-5(b), Vendor shall not
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utilize in the performance of the contract any subcontractor that is identified on the Final Divestment List. The
Final Divestment List can be found on the State Treasurer’s website at the address www.nctreasurer.com/Iran
and should be updated every 180 days.

26. Divestment from Companies that Boycott Israel. The Vendor certifies that it has not been designated by the
North Carolina State Treasurer as a company engaged in the boycott of Israel pursuant to N.C.G.S. 147-86.81. It
is the responsibility of each vendor or contractor to monitor compliance with this restriction. Contracts valued
at less than $1,000.00 are exempt from this restriction.

27. E-Verification. Vendor shall comply with the requirements of Article 2 of Chapter 64 of the North Carolina
General Statutes

28. Indemnification. To the fullest extent permitted by law, Vendor shall indemnify and hold harmless UCBOE, its
officers, agents, employees and assigns from and against all claims, losses, costs, damages, expenses, attorneys'
fees and liability that any of them may sustain (a) arising out of Vendor's failure to comply with any applicable
law, ordinance, regulation, or industry standard or (b) arising directly or indirectly out of Vendor's performance
or lack of performance of the terms and conditions of the Contract. In the event that any Services and/or
Goods sold and delivered or sold and performed under the Contract Documents shall be defective in any
respect whatsoever, Vendor shall indemnify and save harmless UCBOE, its officers, agents, employees and
assigns from all loss or the payment of all sums of money by reason of all accidents, injuries or damages to
persons or property that shall happen or occur in connection with the use or sale of such Services and/or Goods
and are contributed to by said condition. In the event Vendor, its employees, agents, subcontractors and or
lower-tier subcontractors enter premises occupied by or under the control of UCBOE in the performance of the
Contract Documents, Vendor agrees that it will indemnify and hold harmless UCBOE, its officers, agents,
employees and assigns, from any loss, costs, damage, expense or liability by reason of property damage or
personal injury of whatsoever nature or kind arising out of, as a result of, or in connection with such entry.

29. Insurance. Unless such insurance requirements are waived or modified by UCBOE or risk management
(“DIRM”), Vendor certifies that it currently has and agrees to purchase and maintain during its performance
under the Contract the following insurance from one or more insurance companies acceptable to UCBOE and
authorized to do business in the State of North Carolina: Automobile - Vendor shall maintain bodily injury and
property damage liability insurance covering all owned, non-owned and hired automobiles. The policy limits of
such insurance shall not be less than $1,000,000 combined single limit each person/each occurrence.
Commercial General Liability - Vendor shall maintain commercial general liability insurance that shall protect
Vendor from claims of bodily injury or property damage which arise from performance under the Contract. This
insurance shall include coverage for contractual liability. The policy limits of such insurance shall not be less
than $1,000,000 combined single limit each occurrence/annual aggregate. Worker's Compensation and
Employers' Liability Insurance - If applicable to Vendor, Vendor shall meet the statutory requirements of the
State of North Carolina for worker's compensation coverage and employers' liability insurance. Vendor shall
also provide any other insurance or bonding specifically recommended in writing by the DIRM or required by
applicable law. Certificates of such insurance shall be furnished by Vendor to UCBOE and shall contain the
provision that UCBOE be given 30 days' written notice of any intent to amend or terminate by either Vendor
or the insuring company. Failure to furnish insurance certificates or to maintain such insurance shall be a
default under the Contract and shall be grounds for immediate termination of the Contract.

30. Termination for Convenience. In addition to all of the other rights which UCBOE may have to cancel this
Contract or an applicable Purchase Order, UCBOE shall have the further right, without assigning any reason
therefore, to terminate the Contract (or applicable Purchase Order), in whole or in part, at any time at its
complete discretion by providing 10 days’ notice in writing from UCBOE to Vendor. If the Contract is terminated
by UCBOE in accordance with this paragraph, Vendor will be paid in an amount which bears the same ratio to
the total compensation as does the Services and/or Goods actually delivered or performed to the total
originally contemplated in the Contract. UCBOE will not be liable to Vendor for any costs for completed Goods,
Goods in process or materials acquired or contracted for if such costs were incurred prior to the date of this
Contract or an applicable Purchase Order.

31. Termination for Default. UCBOE may terminate the Contract, in whole or in part, immediately and without
prior notice upon breach of the Contract by Vendor. In addition to any other remedies available to UCBOE law
or equity, UCBOE may procure upon such terms as UCBOE shall deem appropriate, Services and/or Goods
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

substantially similar to those so terminated, in which case Vendor shall be liable to UCBOE for any excess costs
for such similar goods, supplies, or services and any expenses incurred in connection therewith.

Contract Funding. Itis understood and agreed between Vendor and UCBOE that UCBOE's obligation under the
Contract is contingent upon the availability of appropriated funds from which payment for Contract purposes
can be made. No legal liability on the part of UCBOE for any payment may arise until funds are made available
to UCBOE’s Finance Officer and until Vendor receives notice of such availability. Should such funds not be
appropriated or allocated, the Contract shall immediately be terminated. UCBOE shall not be liable to Vendor
for damages of any kind (general, special, consequential or exemplary) as a result of such termination.
Accounting Procedures. Vendor shall comply with any accounting and fiscal management procedures
prescribed by UCBOE to apply to the Contract and shall assure such fiscal control and accounting procedures
as may be necessary for proper disbursement of and accounting for all project funds.

Improper Payments. Vendor shall assume all risks attendant to any improper expenditure of funds under the
Contract. Vendor shall refund to UCBOE any payment made pursuant to the Contract if it is subsequently
determined by audit that such payment was improper under any applicable law, regulation or procedure.
Vendor shall make such refunds within thirty (30) days after UCBOE notifies Vendor in writing that a payment
has been determined to be improper.

Contract Transfer. Vendor shall not assign, subcontract or otherwise transfer any interest in the Contract
without the prior written approval of UCBOE.

Contract Personnel. Vendor agrees that it has, or will secure at its own expense, all personnel required to
provide the Services and/or Goods set forth in the Contract.

Key Personnel. Vendor shall not substitute for key personnel (defined as those individuals identified by name
or title in the Contract Documents or in written communication from Vendor) assigned to the performance of
the Contract without prior written approval from UCBOE Project Coordinator (the individual at UCBOE
responsible for administering the Contract).

Contract Modifications. The Contract may be amended only by written amendment duly executed by both
UCBOE and Vendor.

Relationship of Parties. Vendor is an independent contractor and not an employee of UCBOE. The conduct
and control of the work will lie solely with Vendor. The Contract shall not be construed as establishing a joint
venture, partnership or any principal-agent relationship for any purpose between Vendor and UCBOE.
Employees of Vendor shall remain subject to the exclusive control and supervision of Vendor, which is solely
responsible for their compensation.

Advertisement. The Contract will not be used in connection with any advertising by Vendor without prior
written approval by UCBOE.

Monitoring and Evaluation. Vendor shall cooperate with UCBOE, or with any other person or agency as directed
by UCBOE, in monitoring, inspecting, auditing or investigating activities related to the Contract. Vendor shall
permit UCBOE to evaluate all activities conducted under the Contract. UCBOE has the right at its sole discretion
to require that Vendor remove any employee of Vendor from UCBOE Property and from providing Services
and/or Goods under the Contract following provision of notice to Vendor of the reasons for UCBOE’s
dissatisfaction with the Services and/or Goods of Vendor’s employee.

Financial Responsibility. Vendor is financially solvent and able to perform under the Contract. If requested by
UCBOE, Vendor agrees to provide a copy of its latest audited annual financial statements or other financial
statements as deemed acceptable by UCBOE's Finance Officer. In the event of any proceedings, voluntary or
involuntary, in bankruptcy or insolvency by or against Vendor, the inability of Vendor to meet its debts as they
become due or in the event of the appointment, with or without Vendor’s consent, of an assignee for the
benefit of creditors or of a receiver, then UCBOE shall be entitled, at its sole option, to cancel any unfilled part
of the Contract without any liability whatsoever.

Governmental Restrictions. In the event any governmental restrictions are imposed which necessitate
alteration of the material, quality, workmanship or performance of the items offered prior to their delivery, it
shall be the responsibility of the Vendor to notify, in writing, the issuing purchasing office at once, indicating
the specific regulation which required such alterations. UCBOE reserves the right to accept any such alterations,
including any price adjustments occasioned thereby, or to cancel the Contract.

Inspection at Vendor’s Site. UCBOE reserves the right to inspect, at a reasonable time, the equipment/item,
plant or other facilities of a prospective contractor prior to Contract award, and during the Contract term as
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45.

46.

47.

48.

49.

necessary for UCBOE determination that such equipment/item, plant or other facilities conform with the
specifications/requirements and are adequate and suitable for the proper and effective performance of the
Contract.

Confidential Information. All information about UCBOE provided to the Vendor or its officers, employees,
agents, representatives and advisors (the “Vendor Representatives”), and all copies or other full or partial
reproductions thereof and notes, memoranda or other writings related thereto created by Vendor or any
Vendor Representative, regardless of whether provided before or after the date of the Contract and regardless
of the manner or medium in which it is furnished, is referred to as “Confidential Information”. Confidential
Information does not include any information that (a) is or becomes generally available to the public other than
as a result of an impermissible disclosure by Vendor, (b) was known by or available on a nonconfidential basis
to Vendor before it was disclosed by UCBOE or (c) becomes available to Vendor on a nonconfidential basis from
a third party whom Vendor does not know to be bound by a confidentiality agreement with, or have an
obligation of secrecy to, UCBOE. Except as and to the extent required by law or order or demand of any
governmental or regulatory authority, Vendor and Vendor Representatives will (x) keep all Confidential
Information confidential and (y) will only disclose or reveal any Confidential Information to Vendor
Representatives who must have the information to fulfill Vendor’s obligations under the Contract and who
agree to observe the terms of this Section. Vendor and Vendor Representatives will not use the Confidential
Information for any purpose other than fulfilling Vendor’s obligations under the Contract. By way of example
and not limitation, Vendor shall not sell, market, or commercialize Confidential Information, create derivative
products or applications based on Confidential Information. If Vendor is requested or required, pursuant to
applicable law or regulation or by legal process, to disclose any Confidential Information, Vendor will provide
UCBOE with prompt and timely notice of the requests or requirements so that UCBOE can seek an appropriate
protective order or other remedy and will not be prejudiced by delay. If UCBOE does not obtain a protective
order or other remedy, Vendor will only disclose that portion of the Confidential Information which Vendor’s
legal counsel determines Vendor is required to disclose. Upon termination of the Contract or otherwise upon
UCBOE’s request, Vendor will promptly deliver to UCBOE all Confidential Information in the possession of
Vendor or the Vendor Representatives.

Student Information: If, during the course of Vendor's performance of the Contract, Vendor should obtain any
information pertaining to students or students' official records, Vendor agrees to keep any such information
confidential and to not disclose or permit it to be disclosed, directly or indirectly, to any person or entity. The
Contract shall not be construed by either party to constitute a waiver of or to in any manner diminish the
provisions for confidentiality of students' records. Additionally, pursuant to N.C.G.S. 115C-401.1, it is unlawful
for a person who enters into a contract with a local board of education to sell personally identifiable
information that is obtained from a student as a result of that person’s performance under the Contract.
Employee Personnel Information: If, during the course of Vendor's performance of the Contract, Vendor should
obtain any information pertaining to employees of UCBOE’s personnel records, Vendor agrees to keep any such
information confidential and to not disclose or permit it to be disclosed, directly or indirectly, to any person or
entity. This section will survive the termination of this Contract.

Intellectual Property. Vendor agrees, at its own expense, to indemnify, defend and save UCBOE harmless from
all liability, loss or expense, including costs of settlement and attorney's fees, resulting from any claim that
UCBOE's use, possession or sale of the Services and/or Goods infringes any copyright, patent or trademark or
is @ misappropriation of any trade secret.

No Pre-Judgment or Post-Judgment Interest. In the event of any action by Vendor for breach of contract in
connection with the Contract, any amount awarded shall not bear interest either before or after any judgment,
and Vendor specifically waives any claim for interest.

Background Checks. At the request of UCBOE’s Project Coordinator, Vendor (if an individual) or any individual
employees of Vendor shall submit to UCBOE criminal background check and drug testing procedures.
Mediation. If a dispute arises out of or relates to the Contract, or the breach of the Contract, and if the dispute
cannot be settled through negotiation, the parties agree to try in good faith to settle the dispute by mediation
administered by the American Arbitration Association under its Commercial Mediation Rules before resorting
to litigation.
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51.

52.

53.

54,

55.

56.

No Third-Party Benefits. The Contract shall not be considered by Vendor to create any benefits on behalf of
any third party. Vendor shall include in all contracts, subcontracts or other agreements relating to the Contract
an acknowledgment by the contracting parties that the Contract creates no third-party benefits.

Force Majeure. Neither party shall be responsible to the other for any losses resulting from the failure to
perform any terms or provisions of the Agreement if the party's failure to perform is attributable to war, riot
or other disorder, strike or other work stoppage; fire; flood; storm; illness; pandemic, communicable disease,
or any other act not within the control of the party whose performance is interfered with, and which, by
reasonable diligence, such party is unable to prevent. However, UCBOE will be entitled to a refund for fees
paid on account of services not rendered by Vendor including any and all deposits.

Ownership of Documents; Work Product. All documents created pursuant to the Contract shall, unless
expressly provided otherwise in writing, be owned by UCBOE. Upon the termination or expiration of the
Contract, any and all finished or unfinished documents and other materials produced by Vendor pursuant to
the Contract shall, at the request of UCBOE, be turned over to UCBOE. Any technical knowledge or information
of Vendor which Vendor shall have disclosed or may hereafter disclose to UCBOE shall not, unless otherwise
specifically agreed upon in writing by UCBOE, be deemed to be confidential or proprietary information and
shall be acquired by UCBOE free from any restrictions as part of the consideration of the Contract.

Strict Compliance. UCBOE may at any time insist upon strict compliance with these terms and conditions
notwithstanding any previous course of dealing or course of performance between the parties to the contrary.
General Provisions. UCBOE's remedies as set forth herein are not exclusive. Any delay or omission in exercising
any right hereunder, or any waiver of any single breach or default hereunder, shall not be deemed to be a
waiver of such right or of any other right, breach, or default. If action be instituted by Vendor hereunder,
UCBOE shall be entitled to recover costs and reasonable attorney's fees. Vendor may not assign, pledge, or in
any manner encumber Vendor's rights under this Contract or applicable Purchase Order or delegate the
performance of any of its obligations hereunder, without UCBOE's prior, express written consent.

Contract Situs. All matters, whether sounding in contract or tort relating to the validity, construction,
interpretation and enforcement of the Contract, will be determined in Union County, North Carolina. North
Carolina law will govern the interpretation and construction of the Contract.

Severability. Any provision of this Contract that is determined by any court of competent jurisdiction to be
invalid or unenforceable will not affect the validity or enforceability of any other provision. Any provision of
the Contract held invalid or unenforceable only in part or degree will remain in full force and effect to the
extent not held invalid or unenforceable.

Additional Standard Terms and Conditions for Construction Contracts

Supervision and Provision for Labor and Supplies. The Vendor will supervise and direct the construction
work (the “Work”) and shall furnish, provide, and pay for all labor, materials, equipment, machinery,
utilities, and services reasonably necessary for the execution and completion of the Work.

Coordination of Work and Notification of Progress. The Vendor agrees to coordinate its Work with the
work of any other separate contractors or with the work of UCBOE’s own forces to avoid delaying or
interfering with their work. Vendor shall enforce good order and discipline among his employees and
subcontractors on the Project. The Vendor further agrees to inform UCBOE on a regular basis or at
UCBOE’s request of the progress of the Work.

Provision for all Permits, Licenses, and Inspections. Unless otherwise provided, the Vendor shall secure
and pay for all permits, licenses, and inspections necessary for the proper execution and completion of
the Work.

Cleanliness. Vendor shall keep the Project reasonably free from waste materials or rubbish resulting from
the Vendor’s operations.

Additional Warranties. The Vendor warrants that the Vendor has visited the location of the Project and
is familiar with all field conditions bearing upon the Vendor’s performance of the Work; that the materials
and equipment furnished under the Contract are of good quality and new (unless otherwise permitted);
that the Work is non-negligent and meets or exceeds the standards ordinarily observed in the industry;
and that the Work conforms to the requirements of the Contract and to all applicable codes, ordinances,
laws, or regulations. The Vendor further warrants and promises that the Work shall be free from defects
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and nonconformities in materials and workmanship for a period of one year from the later of the Date of
Completion, which is the date UCBOE accepts the Work or such date as the Vendor actually completes all
the Work (the “Date of Completion”). During such period, the Vendor will remedy at Vendor’s expense
nonconformities or defects in the Work within a reasonable time after receiving notice thereof from
UCBOE.

6. Indemnity for Subcontractor Payment. In addition to the indemnification obligations contained in the
attached terms and conditions to this Contract, the Vendor further agrees to defend and indemnify UCBOE
from and against all claims, damages, losses, and expenses, including reasonable attorneys’ fees, arising
out of the Vendor’s failure to pay subcontractors or materials suppliers.

7. Change Orders. The Vendor agrees that UCBOE may order changes in the general scope of the Work,
including additions, deletions, and similar revisions. The parties agree to adjust the Contract Price and
Date of Completion to reflect the effects of such changes, which adjustments shall be authorized only
upon execution of a written change order (a “Change Order”). In case of emergency or extenuating
circumstances or if a construction contingency is provided as stated below, approval of changes may be
obtained verbally by telephone or field orders approved by UCBOE Project Coordinator and promptly
thereafter substantiated in writing as outlined under normal procedures. The amount of any increase or
decrease in the Contract Price shall be by mutual acceptance of a total amount supported by sufficient
data and information to substantiate the change. Any decrease in Contract Price for a decrease in the
Work will be the reasonable costs of the Work deleted, including a reasonable amount for the decrease
in the Vendor’s overhead.

8. Performance/Payment Bond. If required by law and/or the bidding documentation, the Vendor agrees to
provide a Performance Bond and Labor and Material Payment Bond for its faithful performance in a form
reasonably satisfying to UCBOE.

9. Payments Withheld. The UCBOE may withhold payment for the following reasons to the extent permitted
under N.C. Gen. Stat. § 143-134.1(e): (1) defective Work not remedied; (2) third party claims filed or reasonable
evidence indicating probable filing of such claims unless security acceptable to UCBOE is provided by the
Vendor; (3) failure of the Vendor to make payments properly to subcontractors or for labor, materials or
equipment; (4) reasonable evidence that the Work will not be completed with the time specified, and that the
unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay; (5)
failure to carry out the Work in accordance with the Contract Documents; (6) failure to provide sales tax
documentation in accordance with subparagraph 9.3.5; (7) failure or refusal of the Vendor to submit the
required information on minority business enterprises; and (8) failure of the Vendor to comply with (a) the
provisions of the Sedimentation and Pollution Control Act (N.C. Gen. Stat. § 113A-50 et seq.), and/or (b) any
Notice of Violation issued by the North Carolina Department of Natural Resources.

10. Retainage. For public construction contracts costing an amount equal to or greater than $100,000, the UCBOE
will retain five percent of the amount of each progress payment on the project for as long as is authorized by
N.C. Gen. Stat. § 143-134.1. At all times during the Project, the UCBOE may retain the maximum funds allowed
by N.C. Gen. Stat. § 143-134.1. The UCBOE specifically reserves the right to withhold additional funds as
authorized by this Contract and N.C. Gen. Stat. § 143-134.1. The Vendor may pay each subcontractor no later
than seven days after receipt of payment from the UCBOE and in accordance with N.C. Gen. Stat. § 143-134.1
the amount to which the subcontractor is entitled, reflecting percentages actually retained from payments to
the Vendor on account of the subcontractor’s portion of the Work. The Vendor shall, by appropriate agreement
with each subcontractor, require each subcontractor to make payments to sub-subcontractors in a similar
manner and in accordance with N.C. Gen. Stat. § 143-134.1.

11. The Vendor shall use and submit applications for payment using a form reasonably satisfactory to UCBOE
(“Application for Payment”). The Contractor shall submit with each Application for Payment a completed
“Statement of Sales Tax Paid” and “Minority Business Enterprise” documentation in a form acceptable to
UCBOE.

1. Additional Standard Term and Condition for Designer Contracts (which include Architectural, Engineering,
Surveying, and Technical Services)
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Additional Insurance. In addition to the insurance required pursuant to Section 22 of the Standard Terms and
Conditions for All Contracts, the Vendor certifies that it currently has and agrees to purchase and maintain
during its performance under the Contract the following insurance from one or more insurance companies
acceptable to UCBOE and authorized to do business in the State of North Carolina: Professional liability
insurance in commercially reasonable amounts as reasonably determined by UCBOE.

V. Additional Standard Terms and Conditions for Information Technology Contracts

1. Definitions.

“Hardware” means the hardware the Vendor utilizes in the Hosted Environment for delivery and maintenance
of the Hosted Software Services.

“Hosted Environment” means the Hardware, system software, hosting support software, network connectivity,
and facility used by Vendor to support the Hosted Software Services.

“Hosted Software Services” means the application, including the Hosted Software and any applicable Third-
Party Software, as run on the Hosted Environment.

“Hosted Software” means the software owned and controlled by Vendor or Vendor’s third-party contractor
that supports the Hosted Software Services.

“Support Services” means application and technical support required to maintain the performance, uptime and
connectivity of the Hosted Software Services for UCBOE access and use, including without limitation, telephone
support, error correction, maintenance, and installation of Updates and Upgrades to the Hosted Software.
“Updates” means (i) modifications to or releases of the Hosted Software that (a) add new features,
functionality, and/or improved performance, (b) operate on new or other databases, operating systems, or
server platforms or (c) extend the Hosted Software functionality to take advantage of advances in coding
language, hardware, network or wireless infrastructures; and (ii) deviation corrections, bug or error fixes,
patches, workarounds, and maintenance releases.

“Upgrades” means any new version or new release of the Hosted Software typically provided on an annual or
bi-annual basis by the Vendor that includes new features, functions, support or service that were not in place
with the immediately prior version.

2. Grant of License. Vendor grants to UCBOE for the term of this Contract a non-exclusive, non-transferable
license to access and use over the internet the Hosted Software (the “License”).

3. Updates and Upgrades. Vendor will make certain limited and applicable Hosted Software Updates and
Upgrades available to UCBOE at no additional cost. All such Updates and Upgrades shall automatically become
subject to the benefits and terms of this Contract and shall automatically be considered part of the License
granted under this Contract.

4. Security. Vendor’s Hosted Environment shall maintain security measures in place to help protect against the
loss, misuse, and alteration of the Hosted Software Services, and specifically the Confidential Information
provided to Vendor by UCBOE.

5. Warranties. Vendor warrants the following: (a) Vendor has the full authority to grant the License; (b) the
Hosted Software is free from material defects or viruses; (c) the Hosted Software contains no disabling devices;
and (d) the Hosted Software conforms to all material specifications set forth in the documentation and any
other written material provided to UCBOE for any purpose. Without limiting any other remedies available to
UCBOE under this Contract, at law or in equity, in the event that any Hosted Software does not conform to the
warranties set forth for the Hosted Software herein, Vendor shall, at UCBOE’s option, promptly correct or
replace such Hosted Software and, in either case, Vendor shall perform any Support Services or other work
required to restore the Hosted Software to the state that existed prior to any such breach, all at Vendor’s
expense. UCBOE reserves the right to reject the Hosted Software and to hold Vendor responsible for any loss,
direct or indirect, caused by any such breach of warranty. In the event Vendor is or becomes aware of a
problem with any item of Hosted Software, Vendor shall notify UCBOE upon such determination. Acceptance
or use of the Hosted Software shall not constitute a waiver of any claim under any warranty.

6. Effect of Termination and Orderly Transition. Upon termination or expiration of this Contract for any reason,
Vendor will cooperate in good faith with UCBOE to provide for an orderly transfer of the Goods and Services
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and Confidential Information to UCBOE or UCBOE’s successor vendor (“Orderly Transition”) and according to
the terms of this section.

a. Scope of Work for Orderly Transition. Within thirty (30) days of notification by UCBOE that it will
transfer Goods and Services to itself or a successor vendor, the parties will create and execute a scope
of work document detailing tasks, the responsible parties for individual tasks, and timeframes for
completion of tasks necessary to complete an Orderly Transition. The final, executed Orderly
Transition scope of work shall be incorporated into this Contract and become subject to its terms.
Vendor’s failure to (a) cooperate in developing the Orderly Transition scope of work, (b) execute an
Orderly Transition scope of work, or (c) abide by the executed Orderly Transition scope of work shall
be deemed a material breach of this Contract.

b. Time Frame. Unless otherwise mutually agreed in an executed Orderly Transition scope of work,
Vendor shall continue to provide Goods and Services while UCBOE migrates its Confidential
Information from Vendor’s Hosted Software Services in the Orderly Transition process. Vendor agrees
that, as part of the Orderly Transition process and within the specified time frame, it will transfer to
UCBOE all of the Confidential Information provided to Vendor by UCBOE pursuant to this Contract.
Vendor will provide the Confidential Information in commercially reasonable electronic format as
agreed in the Orderly Transition scope of work at no additional cost.

c. Time and Material Costs Only. UCBOE will be obligated to pay for time and materials at a reasonable
hourly rate of no more than $75/hour for the Orderly Transition. No other fees will be assessed for
the Orderly Transition. Fees shall be agreed upon in advance as part of developing the scope of work
referenced in subsection (a) above.

d. Destruction of Confidential Information after Orderly Transition. Unless otherwise mutually agreed in
an executed Orderly Transition scope of work, Vendor agrees that after returning all Confidential
Information to UCBOE pursuant to subsection (b) above it will destroy all remaining copies of
Confidential Information and back-up Confidential Information in its possession, contained in or on
any medium (such as a storage area network or “SAN”) or as may be stored offsite, within thirty (30)
days of completion of Orderly Transition. Vendor shall provide UCBOE with a detailed summary of the
destruction process and standards to be utilized by Vendor with respect to the Confidential
Information, and UCBOE shall approve such process and standards prior to Vendor commencing such
destruction.

7. Intellectual Property Warranty. In addition to the warranties set forth elsewhere in this Contract with respect
to the Goods and Services, Vendor expressly represents, warrants and covenants that neither the furnishing of
Hosted Services to UCBOE hereunder, nor does the Hosted Software, violate, in whole or in part, any provision
of any law, common law or regulation concerning copyrights, trade secrets, trademarks, tradenames, service
marks, patents or other provisions regulating or concerning intellectual property rights.

8. Additional Indemnification. To the fullest extent permitted by law, Vendor shall indemnify, defend and hold
harmless UCBOE, its and directors, officers, managers, employees and agents, from all suits, claims, costs,
damages and other liabilities, including reasonable attorneys' fees as incurred by counsel of UCBOE's choice,
relating to or arising from (a) Vendor’s failure to maintain the security and integrity of Confidential Information,
the Hosted Software Services and the Hosted Environment; (b) any claim for infringement of any copyright,
trade secret, trademark, tradename, service mark, patent, or other law or regulation concerning intellectual
and/or proprietary property rights; and (c) any claims by third party interests in the Hosted Software.

9. Data Use. Notwithstanding the foregoing, Vendor acknowledges and agrees that all Confidential Information is
proprietary to and owned exclusively by UCBOE, whether provided in tangible or electronic form and whether
entered into any software or Hosted Software Services owned or licensed by Vendor (including without
limitation the Hosted Software and Hosted Software Services) or otherwise provided in connection with any
products provided and services performed by Vendor (including without limitation the Goods and Services) and
whether to, by or through a Vendor-affiliated ASP or other Hosted Software Services. Furthermore, Vendor
shall not sell, market, or commercialize Confidential Information, create derivative products or applications
based on Confidential Information or otherwise use Confidential Information in any manner unrelated to the
performance of Vendor’s obligations under the Contract. Vendor shall not share Confidential Information with
any parent or subsidiary company of Vendor or any other Vendor-affiliated entity without the express prior
written consent of UCBOE detailing the scope of allowable disclosure. Vendor agrees that if it breaches this
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section, UCBOE may, at its option, pursue any or all of the following remedies: (a) immediately terminate this
Contract without liability to Vendor; (b) seek an injunction without posting a bond; and (c) pursue whatever
other remedies may be available to it at law, in equity or pursuant to this Contract.
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REQUIRED FORMS

Required with Bid

Executed Cost Proposal Form

5% Bid Bond

HUB Affidavit Aor B

Identification of Minority Participation Form

P wnNPR

Recommendation of Award (Prior to Contract Execution)

Certificate of Insurance (meeting the requirements stated within Attachment A)
Good Faith Efforts (Affidavit C or D)

100 % Performance and Payment Bond (within 10 days of award)

E-Verify Affidavit

Iran Divestment Certification

ik whn e
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Bidders Checklist:
__ Bid Submittal form
___ AffidavitAorB

___ldentification of
Minority Business Form

__ 5% Bid Bond

Cost Proposal/Execution of Proposal

Project title: Chiller Replacement
Location: New Town Elementary

BID NO: 6-97648059

By submitting this proposal, the potential contractor certifies the proposal is signed by an authorized representative of the firm.

e The cost and availability of all equipment, materials, and supplies associated with performing the services described herein have been

determined and included in the proposed cost.
e Alllabor costs, direct and indirect, sales tax, etc. have been determined and included in the proposed cost.
e The offeror is aware of prevailing conditions associated with performing these services.
e The potential contractor has read and understands the conditions set forth in this bid and agrees to them with no exceptions.

Therefore, in compliance with this Request for Proposal, and subject to all conditions herein, the undersigned offers and agrees, if this proposal is
accepted within 60 days from the date of the opening, to furnish the subject services for a cost not to exceed:

Base Bid:

Base Bid S

$40,000 Allowance required S

All Inclusive Total (includes

$40,000 Allowance) S

Alternate 1: S (Add or Deduct)

Acknowledge Addenda: Addendum 1l _ Addendum2 __ Addendum 3 ___ Addendum 4 __ Not Applicable

Project Schedule:

Notice to
Proceed:

Substantial
Completion:

Final
Completion:

Consecutive calendar days required to achieve Final Completion from issuance of Notice to
Proceed: calendar days

Execution:

Offeror:

Federal Tax ID No.

License Description:

License No.

Address:

City, State, Zip

Telephone Number:

Mobile: Email:

By:

Date: Title:

(Typed or printed name)
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DOCUMENT 00 43 13
BID SECURITY FORM

Date of Execution of
this bond

Name and Address of
Principle (Bidder)

Name and Address
of Surety

Name and Address of

Contracting Body THE UNION COUNTY BOARD OF EDUCATION a body corporate of the
State of North Carolina,
400 N Church St, Monroe, NC 28112

Amount of Bond
Bid Amount
and Proposal Dated:

for

KNOW ALL MEN BY THESE PRESENTS, that we the PRINCIPLE above named and SURETY above named
who is duly licensed to act as SURETY in the State of North Carolina, are held and firmly bound unto THE
UNION COUNTY BOARD OF EDUCATION, a body corporate of the State of North Carolina, as Obligee,
in the penal sum of five percent (5%) of the amount bid in the bid and proposal described in lawful money of the
United States of America, for the payment of which well and truly to be made, we bind ourselves, our heirs,
executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such, that if the PRINCIPLE shall be
awarded the contract for which the bid and proposal above described is submitted and shall execute the contract,
give bond for the faithful performance of the contract, and give bond for the payment of all persons supplying labor
and materials in the prosecution of the work provided for in said contract, within ten (10) days after the award of the
same to the PRINCIPLE above named, then this obligation shall be null and void; but if the PRINCIPLE above
named fails to so execute such contract and give performance bond and payment bond as required by Section 129 of
Chapter 143 of the General Statutes of North Carolina, as amended, the Article 3 of Chapter 44-A of the General
Statutes of North Carolina, as amended, the Surety shall upon demand, forthwith pay the Obligee the amount of this
bond set forth above.

Bid Security Form
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IN WITNESS WHEREOF, the Principle above named and the Surety above named have executed this instrument

under their several seals on the date set forth above.

WITNESS:

(Proprietorship or Partnership)

ATTEST
BY
(Corporation)

TITLE
(Corporation Secretary or Assistant Secretary Only)

WITNESS:

COUNTERSIGNED:

N.C. Licensed Resident Agent
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Principle (Name of individual, and trade
Name, partnership, corporation, or joint
venture)

BY (Seal)

TITLE

(Owner, Partner, Office held in
corporation, joint venture)

(Corporate Seal)

Surety (Name of Surety Company)

BY

TITLE Attorney in Fact

(Corporate Seal of Surety)

(Address of Attorney in Fact)

Bid Security Form
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Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid

Identification of HUB Certified/ Minority Business Participation

1,
(Name of Bidder)
do hereby certify that on this project, we will use the following HUB Certified/ minority business as

construction subcontractors, vendors, suppliers or providers of professional services.

Firm Name, Address and Phone # Work Type *Minority **HUB
Category Certified
(Y/N)

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (1),
Female (F) Socially and Economically Disadvantaged (D)

** HUB Certification with the state HUB Office required to be counted toward state participation goals.

The total value of minority business contracting will be ($)

MBForms 2002-Revised July 2010
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Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid
State of North Carolina AFFIDAVIT A - Listing of Good Faith Efforts
County of

(Name of Bidder)
Affidavit of

| have made a good faith effort to comply under the following areas checked:

Bidders must earn at least 50 points from the good faith efforts listed for their bid to be
considered responsive. (1 NC Administrative Code 30 1.0101)

Q1- (10 pts) Contacted minority businesses that reasonably could have been expected to submit a quote and
that were known to the contractor, or available on State or local government maintained lists, at least 10 days
before the bid date and notified them of the nature and scope of the work to be performed.

Q2 --(10 pts) Made the construction plans, specifications and requirements available for review by prospective
minority businesses, or providing these documents to them at least 10 days before the bids are due.

Q 3 — (15 pts) Broken down or combined elements of work into economically feasible units to facilitate minority
participation.

Qa- (10 pts) Worked with minority trade, community, or contractor organizations identified by the Office of
Historically Underutilized Businesses and included in the bid documents that provide assistance in
recruitment of minority businesses.

Q 5 — (10 pts) Attended prebid meetings scheduled by the public owner.

Q 6 — (20 pts) Provided assistance in getting required bonding or insurance or provided alternatives to bonding
or insurance for subcontractors.

Q7- (15 pts) Negotiated in good faith with interested minority businesses and did not reject them as
unqualified without sound reasons based on their capabilities. Any rejection of a minority business based on
lack of qualification should have the reasons documented in writing.

Q 8 — (25 pts) Provided assistance to an otherwise qualified minority business in need of equipment, loan
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, including waiving
credit that is ordinarily required. Assisted minority businesses in obtaining the same unit pricing with the
bidder's suppliers in order to help minority businesses in establishing credit.

Qo- (20 pts) Negotiated joint venture and partnership arrangements with minority businesses in order to
increase opportunities for minority business participation on a public construction or repair project when
possible.

Q 10 - (20 pts) Provided quick pay agreements and policies to enable minority contractors and suppliers to
meet cash-flow demands.

The undersigned, if apparent low bidder, will enter into a formal agreement with the firms listed in the
Identification of Minority Business Participation schedule conditional upon scope of contract to be
executed with the Owner. Substitution of contractors must be in accordance with GS143-128.2(d)
Failure to abide by this statutory provision will constitute a breach of the contract.

The undersigned hereby certifies that he or she has read the terms of the minority business
commitment and is authorized to bind the bidder to the commitment herein set forth.

Date: Name of Authorized Officer:

Signature:

Title:

State of , County of

Subscribed and sworn to before me this day of 20
Notary Public
My commission expires

MBForms 2002-Revised July 2010
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Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid Attach to Bid

State of North Carolina --AFFIDAVIT B-- Intent to Perform Contract

with Own Workforce.
County of

Affidavit of

(Name of Bidder)
| hereby certify that it is our intent to perform 100% of the work required for the

contract.

(Name of Project)

In making this certification, the Bidder states that the Bidder does not customarily subcontract elements
of this type project, and normally performs and has the capability to perform and will perform all
elements of the work on this project with his/her own current work forces; and

The Bidder agrees to provide any additional information or documentation requested by the owner in
support of the above statement. The Bidder agrees to make a Good Faith Effort to utilize minority
suppliers where possible.

The undersigned hereby certifies that he or she has read this certification and is authorized to bind the
Bidder to the commitments herein contained.

Date: Name of Authorized Officer:
Signature:
Title:
State of , County of
Subscribed and sworn to before me this day of 20__

Notary Public
My commission expires

MBForms 2002-Revised July 2010
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Do not submit with bid Do not submit with bid Do not submit with bid Do not submit with bid

State of North Carolina - AFFIDAVIT C - Portion of the Work to be

Performed by HUB Certified/Minority Businesses
County of

(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.)

If the portion of the work to be executed by HUB certified/minority businesses as defined in GS143-
128.2(g) and 128.4(a),(b),(e) is equal to or greater than 10% of the bidders total contract price, then the
bidder must complete this affidavit.

This affidavit shall be provided by the apparent lowest responsible, responsive bidder within 72 hours
after notification of being low bidder.

Affidavit of | do hereby certify that on the
(Name of Bidder)

(Project Name)

Project ID# Amount of Bid $

| will expend a minimum of % of the total dollar amount of the contract with minority business
enterprises. Minority businesses will be employed as construction subcontractors, vendors, suppliers
or providers of professional services. Such work will be subcontracted to the following firms listed

below. Attach additional sheets if required
Name and Phone Number *Minority *HUB Work Dollar Value
Category | Certified Description
Y/N

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (1),
Female (F) Socially and Economically Disadvantaged (D)
** HUB Certification with the state HUB Office required to be counted toward state participation goals.

Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for
work listed in this schedule conditional upon execution of a contract with the Owner. Failure to fulfill
this commitment may constitute a breach of the contract.

The undersigned hereby certifies that he or she has read the terms of this commitment and is
authorized to bind the bidder to the commitment herein set forth.

Date: Name of Authorized Officer:
Signature:
Title:
State of , County of
Subscribed and sworn to before me this day of 20

Notary Public
My commission expires

MBForms 2002-Revised July 2010
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Do not submit with the bid Do not submit with the bid Do not submit with the bid Do not submit with the bid Do not submit with the bid

State of North Carolina AFFIDAVIT D — Good Faith Efforts

County of
(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.)

If the goal of 10% participation by HUB Certified/ minority business is not achieved, the Bidder shall
provide the following documentation to the Owner of his good faith efforts:

Affidavit of | do hereby certify that on the
(Name of Bidder)

(Project Name)

Project ID# Amount of Bid $

| will expend a minimum of % of the total dollar amount of the contract with HUB certified/
minority business enterprises. Minority businesses will be employed as construction subcontractors,
vendors, suppliers or providers of professional services. Such work will be subcontracted to the
following firms listed below.  (Attach additional sheets if required)

Name and Phone Number *Minority | **HUB Work Dollar Value
Category | Certified Description
Y/N

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I),
Female (F) Socially and Economically Disadvantaged (D)
** HUB Certification with the state HUB Office required to be counted toward state participation goals.

Examples of documentation that may be required to demonstrate the Bidder's good faith efforts to meet the goals set forth in these provisions
include, but are not necessarily limited to, the following:

A. Copies of solicitations for quotes to at least three (3) minority business firms from the source list provided by the State for each subcontract
to be let under this contract (if 3 or more firms are shown on the source list). Each solicitation shall contain a specific description of the
work to be subcontracted, location where bid documents can be reviewed, representative of the Prime Bidder to contact, and location,
date and time when quotes must be received.

B. Copies of quotes or responses received from each firm responding to the solicitation.

C. A telephone log of follow-up calls to each firm sent a solicitation.

D. For subcontracts where a minority business firm is not considered the lowest responsible sub-bidder, copies of quotes received from all
firms submitting quotes for that particular subcontract.

E. Documentation of any contacts or correspondence to minority business, community, or contractor organizations in an attempt to meet the
goal.

F. Copy of pre-bid roster

G. Letter documenting efforts to provide assistance in obtaining required bonding or insurance for minority business.

H. Letter detailing reasons for rejection of minority business due to lack of qualification.

I. Letter documenting proposed assistance offered to minority business in need of equipment, loan capital, lines of credit, or joint pay
agreements to secure loans, supplies, or letter of credit, including waiving credit that is ordinarily required.

Failure to provide the documentation as listed in these provisions may result in rejection of the bid and award to the next lowest responsible
and responsive bidder.

Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for
work listed in this schedule conditional upon execution of a contract with the Owner. Failure to fulfill
this commitment may constitute a breach of the contract.

MBForms 2002-Revised May 2010 -1-
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Do not submit with the bid Do not submit with the bid Do not submit with the bid Do not submit with the bid Do not submit with the bid

The undersigned hereby certifies that he or she has read the terms of this commitment and is
authorized to bind the bidder to the commitment herein set forth.

Date: Name of Authorized Officer:
Signature:
Title:
State of , County of
Subscribed and sworn to before me this day of 20

Notary Public
My commission expires

MBForms 2002-Revised May 2010 -2-
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FORM OF PERFORMANCE BOND

Date of Contract:

Date of Execution:

Name of Principal
(Contractor)

Name of Surety:

Name of Contracting
Body:

Amount of Bond:

Project

KNOW ALL MEN BY THESE PRESENTS, that we, the principal and surety above
named, are held and firmly bound unto the above named contracting body, hereinafter
called the contracting body, in the penal sum of the amount stated above for the payment
of which sum well and truly to be made, we bind, ourselves, our heirs, executors,
administrators, and successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal
entered into a certain contract with the contracting body, identified as shown above and
hereto attached:

NOW, THEREFORE, if the principal shall well and truly perform and fulfill all the
undertakings, covenants, terms, conditions and agreements of said contract during the
original term of said contract and any extensions thereof that may be granted by the
contracting body, with or without notice to the surety, and during the life of any guaranty
required under the contract, and shall also well and truly perform and fulfill all the
undertakings, covenants, terms, conditions and agreements of any and all duly authorized
modifications of said contract that may hereafter be made, notice of which modifications to
the surety being hereby waived, then, this obligation to be void; otherwise to remain in full
force and virtue.
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IN WITNESS WHEREOF, the above-bounden parties have executed this
instrument under their several seals on the date indicated above, the name and corporate
seal of each corporate party being hereto affixed and these presents duly signed by its
undersigned representative, pursuant to authority of its governing body.

Executed in counterparts.

Witness:

Contractor: (Trade or Corporate Name)

By:
(Proprietorship or Partnership)
Attest: (Corporation) Title :
(Owner, Partner, or Corp.
Pres. or Vice Pres. only)
By:
Title :
(Corp. Sec. or Asst. Sec.. only)
(Corporate Seal)
(Surety Company)
Witness : By:
Title :

(Attorney in Fact)

Countersigned:

(Surety Corporate Seal)

(N.C. Licensed Resident Agent)

Name and Address-Surety Agency

Surety Company Name and N.C.
Regional or Branch Office Address
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FORM OF PAYMENT BOND

Date of Contract:

Date of Execution:

Name of Principal
(Contractor)

Name of Surety:

Name of Contracting
Body:

Amount of Bond:

Project

KNOW ALL MEN BY THESE PRESENTS, that we, the principal and surety above
named, are held and firmly bound unto the above-named contracting body, hereinafter
called the contracting body, in the penal sum of the amount stated above for the payment
of which sum well and truly to be made, we bind ourselves, our heirs, executors,
administrators, and successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal
entered into a certain contract with the contracting body identified as shown above and
hereto attached:

NOW, THEREFORE, if the principal shall promptly make payment to all persons
supplying labor/material in the prosecution of the work provided for in said contract, and
any and all duly authorized modifications of said contract that may hereafter be made,
notice of which modifications to the surety being hereby waived, then this obligation to be
void; otherwise, to remain in full force and virtue.

IN WITNESS WHEREOF, the above-bounden parties have executed this instrument
under their several seals on the date indicated above, the name and corporate seal of each
corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

Executed in counterparts.
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Witness :

Contractor: (Trade or Corporate Name)

By:

(Proprietorship or Partnership)
Attest: (Corporation) Title :

(Owner, Partner, or Corp.

Pres. or Vice Pres. only)
By:
Title :

(Corp. Sec. or Asst. Sec... only)
(Corporate Seal)
(Surety Company)
Witness : By:
Title :

(Attorney in Fact)

Countersigned:

(Surety Corporate Seal)

(N.C. Licensed Resident Agent)

Name and Address-Surety Agency

Surety Company Name and N.C.
Regional or Branch Office Address
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UCEPS>S

UNION COUNTY PUBLIC SCHOOLS

E-VERIFY COMPLIANCE STATEMENT

The contractor shall comply with the requirements of Article 2 of Chapter 64 of the North Carolina General Statutes. Further,
should Contractor utilize a subcontractor(s), Contractor shall require the subcontractor(s) to comply with the requirements of
Article 2, Chapter 64 of the General Statutes. Pursuant to North Carolina General Statute § 143-133.3(c)(2), contracts solely for
the purchase of apparatus, supplies, materials, and equipment are exempt from this E-Verify provision. If, at any time during the
period this statement is considered valid, the Contractor should become non-compliant, it shall be the Contractor’s responsibility
to acknowledge the change in status to Union County Public Schools in writing.

{CONTRACTOR’S FULL LEGAL NAME}

SIGNATURE PRINTED NAME & TITLE

WITNESS PRINTED NAME & TITLE
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IRAN DIVESTMENT ACT CERTIFICATION
REQUIRED BY N.C.G.S. 147-86.58

As of the date listed below, the vendor or bidder listed above is not listed on the Final Divestment List
created by the State Treasurer pursuant to N.C.G.S. 147-86.58.

The undersigned hereby certifies that he or she is authorized by the vendor or bidder listed above to
make the foregoing statement.

Signature Date

Printed Name Title

Notes to persons signing this form:

N.C.G.S. 147-86.58 requires this certification for bids or contracts with the State of North
Carolina, a North Carolina local government, or any other political subdivision of the State of
North Carolina. The certification is required at the following times:

e When a proposal is submitted

e When a contract is entered into (if the certification was not already made when
the vendor made its proposal)

e When a contract is renewed or assigned

N.C.G.S. 147-86.58 requires that contractors with the State, a North Carolina local government,
or any other political subdivision of the State of North Carolina must not utilize any
subcontractor found on the State Treasurer’s Final Divestment List.

The State Treasurer’s Final Divestment List can be found on the State Treasurer’s
website at the address www.nctreasurer.com/Iran and will be updated every 180 days.
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